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ABSTRACT
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The enclosed material is a compilation of computer programs
j?- developed during the period May, 1968 to September, 1970. These
programs were developed by teachers and students in the high schools

which participated with us, and by the Project staff.

All of the enclosed programs have been tested on a Digital
Equipment Corporation TSS-8 time-shared computer during the summer
of 1970. To the best of our ability, we have assured ourselves
that the programs actually run, It shculd be pointed out, however,
that we were not able to make an exhaustive exploration of the pro-
grams, There may be undiscovered bugs (if there aren’'t, it may be
the first time in the history of computing), We would appreciate

hearing of any which emerge in the future,

These programs run in the version of BASIC which existed on

the TSS-8 in August, 1970, and should run on most other versions of
BASIC, The major potential problem on other machines is the output
format (DEC uses 14 columns per print zone, while some other manu-
facturers use 15; we used the TAB function, which doesn’'t exist in
all BASIC compiles), It may be necessary to make some minor

D changes in progirams to adjust this format., Another possible
problem is in the use of the RANDOMIZE cémmand in some programs
to start the random—number generator at a random point. If this
command is not available, some other means should be devised for

randomizing the start,

It is our sincere hope that these programs and their sup-
porting documentation will be helpful to educators who are explor-

ing the uses of conputers in education,

We arz anxious to hear of any kugs, errors, or improvements
in these prcgrams, and are especially aaxious to hear of any novel

ways of using them,

Ludwig Braun

Marian Visich, Jr,
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Calculates Avogadro's number.
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Radioactive decay is treated qualitatively in a game-

type situation.

DECAY2
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mass or number of particles of a4 radioactive sample.

EMPIR
Calculates empirical formulas.

EQUIL1, EQUIL2
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MOLAR
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long term loars, and savings accounts.
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circumscribed regular polygouns.

PLOTTR
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PRIFA
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Finds solutions to sets of up to ten simultaneous equations.
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Computes the tangent slope for any function.
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Tinds the square root of counting numbers up to five
decimal places.

STATAL
Calculates the arithmetic mean (average) of a set of
numbers.
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PHYSICS

BFIELD
A plot routine illustrating the B field about one and two
wire currents. (Electricity and Magnetism)

BOHR
Hydrogen line spectrum and ener%y level diagrams are
displayed. (Atomic and Nuclear

CALORI :

Calorimetry experinent to determine the heat energy to
be supplied (or rerioved) from each mass to obtain the
equilibrium temperature. (Mechanics)

DECAY1
Radiocactive decay is treated qualitatively in a game-
type situation.

DECAY2
Calculates half-lifle, mass and prints a table showing
mass or number of particles of a radioactive sample.

EFIELD
An extension of Coulomb's law. Finds the relative
field strength at a distance from a line and plane of
charge. (Electricity and Magnetism)

KINERV
Review of kinematics: presents questions concerning the
movement of a ball in flight., (Mechanics)

LENSES
‘Solves lens problems. (Light and Waves)

MASSD
Calculates mass defect.

NEWTN2
A problematic situation requiring repeated application
of Newton's second law. (Mechanics)

PHOTEL
Critical wavelength for photoelectric emission is to be
determined in a simulated experiment. (Atomic and
Nuclear)
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PHYSICS (con't)

PHOTON 57
How energy levels are determined from the emissions of
excited atoms. (Atomic aud Nuclear)

PLANK A1
A photoelectric simulation. Students adjust the retarding
potential to determine the wavelength of randomly
selected electron emitting X-rays. (Atomic and Nuclear)

PRJTL 68
Coordinates and speeds ave printed for a projectile
fired at selected speeds and angles (frictionless).
(Mechanics)

REFLCT 72
Least time principle of light is presented as a challenge
involving a game analogy. (Light and Waves)

SLITS 76
A plot routine permitting further exploration of Young's
Double-Slit experiment. (Light and Waves)

SNELL 92
A plot routine to aid in visualizing Snell's law.
(Light and Waves)

SPACE 100
Demonstrates the effects of changing velocity on orbital
motion. (Mechanics)

VFIELD 105
Plots a picture of the relative potential strength in the
region surrounding two charges. (Electricity and Magnetism)

VIOCTY . 110
Demonstrates that average velocity (4 D/AT) approaches
a limiting value as AT90. A graph of D vg. T is
plotted for an acceleration of 1 meter/sec®. (Mechanics)

WAVES 118

Plots a graph of a fixed and a variable wave, and the
superposition of the waves. (Light and Waves)
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Volume V

SOCIAL STUDIES

T A n i b o o Rt oo e

BALANC
Simulates the effects of the relationship between costs

of production and revenues.

BANK
Solves finangial problems concerning installment buying,

long term loans, and savings accounts.

CIRFIW
Simulates the effect of a change in consumption of the

"Circular iflow model of goods, services and money."

CONSMP
A simulation of economic depression and equilibrium as

effects of consumption.

STOCK
Simulates the stock market.
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Volume VI

TEACHER ASSISTANCE

AVERG1
Averages grades, lists value of curve, and adjusts

grades.

AVERG2
Sorts and averages grades.

FREQ
Prints a frequency distribution (bar graph) of grades.

GRADE
Prints a table of grades (in percentages), number of
questions missed, and number of questions answered
correctly.

ITEM1
Counts and prints number of times questions are missed.

ITEM2
Sums item analysis.

STAT
A statistical analysis of laboratory data. (For teachers!

use)

STATAL
Calculates the arithmetic mean (average) of a set of
numbers. -
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DISCIPLINE__ SOGCIAL STUDIES

SUBJECT _DISTINCTION BETWEEN BAL -

ANCE OF TRADE AND BALANCE OF

P

PAYMENTS

PROGRAM NAME BALANC

DESCRIPTION:
. This program demonstrates the distinction between '"balance of trade'’
and''balance of payments.'' Also shown are the components that make up the

""balance of payments'' account, and their individual impacts.

OBJECTIVES:

A. To emphasize the important distinction between"Balance of Trade,'' and
'" Balance of Payments."’

B. To demonstrate the impact of any specific foreign expenditure on our
' Balance of Payments."'

PRELIMINARY PREPARATION:

A. Student must obtain data for components of balance of payments for a given
year and country.

J

=

B. Discussion of the concepts ‘' balance of traded? and "' balance of payments'',
would be helpful but are not necessary.

DISCUSSION:

A. Student level ~ average

B. Curriculum location - advanced economics: Unit on U. S. Economy in the
world. i
C. This program may be used either as a group exercise, or for individual study.
1

O
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SOCLAL S1UDLES
BALANC

THERE'S A DISTINCTION BETWEEN TRADE BALANCE AND
BALANCE OF PAYMEN1S.

TRADE BALANCE = EXPORTS~IMPORTS.

BALANCE OF PAYMENTS= ALL OVERSEAS EXCHANGES+
ALL OVERSEAS EXPENDITURES.

WEN INFORMATION 1S REQUESTED. INPUT VALUES IN
MILLIONS OF DOLLARS (E.Ge 6 = 6 MILLION DOLLARS)

Ae
INPUT A FIGURE FIRST FOR ALL MILITARY AlD, THEN
FOR ALL OTHER AID TO OTHER NATIONS.

v ? 12,13

Be

INPUT A FIGURE FIRST FOR EXPORTS», THEN FOR IMPORTS.

? 256,23

Ce ’ .

INPUT A FIGURE FIRST FOR FOREIGNERS TRAVELING IN 'fﬁf

YOUR COUNTRY»,» THEN FOR YOUR COUNTRYMEN TRAVEL!NG R

ABROAD .

7 254,6*56

De ' -
INFUT A FIGURE FIRST FOR INCOME FROM FOREIGN INVEST- *;)
MENTS, THEN FOR FOREIGN INVESTMENT ITSELFe. ' i
7 259,21 ’ )

A FOREIGN AID = 25

Bs. BALANCE OF TRADE = . 233

Ce TRAVEL BALANCE = 198

D. INVESTMENT BALANCE = 238

BALANCE OF PAYMENTS = 644 -

(REMEMBER» IF A MINUS FIGURE APPEARS ABOVE,YOUR .
COUNTRY HAS A DEFICIT IN ITS BALANCE OF PAYMENTS) .

HOPE YOU UNDERSTAND THE DISTINCTION BETWEEN THE
BALANCEZ OF TRADE AND THE BALANCE OF PAYMENTS
BETTER NOW.

READY

‘A Copyright 1971, Polytechnic Institute of Brooklyn
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SOCIAL STUDIES
BALANC

1REMPROGRAM BY J.V+SWARTZ, HALF HOLLA)W HILLS,7/68
SPRINT"THERE'S A DISTINCTION BETWEEN TRADE BALANCE AND"
7PRINT"BALANCE OF PAYMENTS."

8PRINT

1OPRINT"TRADE BALANCE = EXPORTS-IMFORTS."

1SPRINT

20PRINT"BALANCE OF PAYMENTS= ALL (VERSEAS SXCHANGES+"
22PRINT”ALL OVERSEAS EXPENDITURES."

23 PRINT

25 PRINT "WHEN INFORMATION IS REAUESTED, INPUT VALUES IN"
27 PRINT "MILLIONS OF DOLLARS (F«Ge 6 = 6 MILLION DOLLARS)"
30PRINT '

33 PRINT "A."

35PRINT"INPUT A FIGURE FiRST FOR ALL MILITARY AID, THEN"
3u°PRINT"FOR ALL OTHER AID TO OTHER NATIONS."

45 INPUT F1,F2

SCLETF=Fi+F2

S2PRINT

54 PRINT "B."

SSPRINT"INPUT A FIGURE FIRST FOR EXPORTS» THEN FOR IMPORTS."
65INPUT S1,52

JOLETS=S1-52

72PRINT

74 PRINT *'C."

7SPRINT"INPUT A FIGURE FIRST FOR FOREIGNERS TRAVELING IN"
76PRINT"YOUR COUNTRY» THEN FOR YOUR COUNTRYMEN TRAVELING"
77PRINT"ABROAD."

8SINPUTTL,T2 '

9OLET T=T1-T2

92PRINT

94 PRINT "D."

9SPRINT"INPUT A FIGUR: FIRST FOR INCOME FROM FOREIGN INVEST=-"
96PRINT''"MENTS» THEN FOR FOREIGN INVESTMENT ITSELF.'
105INPUT 11,12

110LET I=I1-12

115LETPs=~F+5+T+l

11 TPRINT

118PRINT

120 PRINT “A-. FOREIGN AID =",F
125PRINT

130 PRINT "B« BAILANCE OF TRADE =",S§S
140PRINT

145 PRINT "C. TRAVEL BALANCE u'",7
150PRINT

155 PRINT "D« INVESTMENT BALANGE =",]
158PRINT

160 PRINT ll---_------l’l‘ll ll‘ll---------_ll
162PRINT

170 PRINT "BALANCE 0QF PAYMENTS =",P
171PRINT

172PRINT"(FEMEMBEi, IF A MINUS FIGURE APPEARS ABOVE:YOUR"
173PRINT"COUNTRY HAS A DEFICIT IN ITS BALANCE OF PAYMENTS)"
181PRINT

18SPRINT"HOPE YOU UNDERSTAND THE DISTINCTION BETUEEN THE"
186PRINTVBALANCE OF TRADE AND THE BALANCE OF PAYMENTS"

18 TPRINT"BETTER NOW."

190END

14



DISCIPLINE  MATHEMATICS-SOCIAL SCIENCE

SUBJECT FINANCIAL PROBLEMS

PROGRAM NAME BANK

DESCRIPTION:
This program solves financial problems concerning installment buying,
long-term loans, and savings accounts. The program gives you a choice of

these three types of problems, and asks for the information needed to do said
problems.

OBJECTIVES:

A. This program aids students in learning the terms used in certain financial
problems.

B. Student will hopefully be motivated to learn the mathematical logic behind
the solution of these problems.

PRELIMINARY PREPARATION:

A. Student - A review of decimals and fractions would be helpful.

B. Materials - A terminal, and a means by which to display the output to
an entire class (e.g. overhead projector, closed circuit TV, etc.)

DISCUSSION:

A type of problem may be demonstrated through the use of the computer,
then the mathematical logic behind the solution of the problem iray be developed
through the use of a flow chart similar to the one that follows.

) Terminology may be taught when the computer asks for input (see sample
rum ).

Since the execution time of one run is extremely short, many more
problems may be demonstrated. Depending upon the ability of the class or
student, a variety of relationships may be discovered.

e Copyrigﬁt 1971, Polytechnic Institute of Brooklyn
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SOCIAL STUDIES
BANK

FINANCIAL PROBLEMS
o~ THIS PROGRAM SOLVES THREE TYPES OF PROBLEMSI
. 1) INTEREST ON INSTALLMENT BUYING
¢2) PAYMENTS ON LONG TERM LOAN
(3) BALANCE OF A SAVINGS ACCOUNT
WHICH PROBLEM WOULD YOU LIKE TO WORK WITH (TYPE ls» 2 OR 337 |
LLEL 2 J

THIS SECTION WILL DETERMINE THE ACTUAL INTEREST YOU PAY
WHEM YOU PUACHASE SCMETHING ON CREDLIT.

WHAT 15 THE CASH PRICE OF THE ARTICLE ($)?7 88.99
DOWN PAYMENT ($)>? 10 ~
MNUMBER OF PAYMENTS EXCLUDING THE DOWN PAYMENT? 18
NUMBER OF PAYMENTS PER MONTH? 1
AMOUNT PER PAYMENT (3$)7 4,85

THE RATE OF INTEREST CHARGED VAS 5.69 PERCENT.

LAl 2

WOULD YOU LIKE TO RUN THE PROGRAM AGAIN ¢1-YES, 0~NO)? 1
WHICH PROBLEM WOULD YOU LIKE TO WORK WITH (TYPE I, 2'08'3?? 2

Ty
THIS SECT!ON H;LL DETERM!NE PAYMENTS FOR A LONG TERM LOQN.

WAT IS THE AMOUNT BORROWED ($>? 3000

INTEREST CHARGED (1>? 8

INTRRUAL. RETYURTM DAYMEMTC (uanmissa

TERM OF THE LOAN (YEARS)? 8  ~ ~

[y

L

DO YOU WISH TO SEE THE TOTALS ONLY « INSTEAD OF THE ENTIRE
TABLE - t1<YES, O -NO)? o . "

OUTSTANDING
PRINCIPAL AT PRINCIPAL
BEGINNING INTEREST DUE AT REPAID AT
PERLOD OF PERI0OD END OF PERIOD END OF PERIOD
1 3000 20 115.68
2 2884.323 19.23 116445
3 2767.57 18.45 117.23
a 2650.64 1767 118.01
S 2532463 16.88 118.8°
6 2413.83 16,09 119.59
7 2294.24 15.29 120439
8 2173.85 14.49 12119
9 2052.66 13.68 122
10 1930466 12.87 - le2.81
11 {807.85 12.08 123.63
12 1684.82 11.23 12]3.45
13 1559477 10.4 ' 125.28
14 1434.49 9456 ' 126.12
15 1308.37 8072 126-96
16 1181.41 7+88 127.8
17 1053.61 7.08 128.66
18 924.95° 617 129.51
19 795.44 5.3 13038
20 - 66506 443 131.25
21 g 533,81 3456 132.12
28 401.69 2.68 133
i 23 268.69 179 133.89
24 134.8 .9 134,78
TOTALS 256434 3000
’ YOUR MONTHLY PAYMENT 1S $ 135.68  AND TOTALS $ 3256.34

5
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Social Studies
BANK

BEREN

WOULD YOU LIKE TO RUN THE PROGRAM AGAIN (1-YES, 0-NO)7 1
WHICH PROSLEM WOULD YOU LI1KE TO WORK VITH (TYPE 1, 2 0R 317 8

kR

- TH1S SECTION CALCULATES THE BALANCE OF A SAVINGS ACCOUNT
IN' WHICH DEPOSITS ARE MADE REGULARLY.

WHAT 15 THE AMOUNT DEPOSITED PER INTEREST PERIOD (s)7 10000

HOW OFTEN 1S THE INTEREST COMPOUNDED (MONTHS)? 3 )

WHAT 1S THE RATE OF INTEREST PAID (%32 5§ = ’ -
FOR HOW LONG WILL YOU DEPOSIT MONEY (YEARS)? S

THE BALANCE OF YOUR ACCOUNT AFTER S YEARS WILL BE $ 202500

Rkky -

WULD YOU LIKE TO RUN THE PROGRAM AGAIN ¢1-YES, 0-NO)? O

READY

ar

3

@ Copyright 19T1, Polytechnic Institute of Brooklyn
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100

101

110

115
120
130
132
134
136
138
140
142
124
146
147
148
150
155
160

Social Studies
BANK

REM FINANCIAL PROBLEMS A. VEBB 18{67
REM REVISED 8/25/70 (D. PESSEL)
PRINT TAB(C20)3"FINANCIAL PiOBLEMS"
REM REVISED BY W. TEPPER, UYANDANCu HeSe 7(@0(69
N
;S:N;"THIS PROGRAM SOLVES THREE TYPES OF PROBLEMS!f
PRINT
PRINT" ¢3) INTEREST ON INSTALLMENT DUY;NG“
PRINT" (2) PAYMENTS ON LONG TERM LOAN"
PRINT” (3) BALANCE OF A SAVINGS ACCOUNT"
PRINT ) .
PRINT"WHICH PROBLEM WOULD YOU LIKE TO WORK WITH (TYPE 1, 2 OR 3>"
INPUT Q1 - -
PRINT
PRINT  ®% %%
PRINT
IF Q1>2 THEN 820
IF al>1l THEN 260
GO TO 590

260PRINT "THIS SECTION WILL DETERMINE PAYMENTS FOR A LONG TERM LOAN."

270
280
231
235
286
290
291
295
296
310
360
361
362
370

KY2-]
380
390
400
410
az0
430
440
445
446
450
460
461
470
480
4990
£00
510
520
522
525
530
835
541

548
550

O
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PRINT

PRINT"WHAT 1S THE AMOUNT BORROWED ($)'3

INPUT A ’ ’

PRINT* INTEREST CHARGED (%)''}

INPUT 1 t

PRINT*" INTERVAL BETWEEN PAYMENTS (MONTHS)>"}

INPUT P ) ' T

PRINT" TERM OF THE LOAN (YEARS)'"}

INPUT ¥ ' oot

PRINT

PRINTDO YOU WISH TO SEE THE TOTALS ONLY = lNSTEAD OF THE ENTIRE"
PRINT"TABLE - ({-YES: 0-NO)"3 ’ - ) -
INPUT PS’ T

PRINT

ir PO>0 THEN 430

PRINT" OUTSTANDING"

PRINT™ PRINCIPAL AT PRINCIPAL"
PRINT" BEGINNING INTEREST DUE AT REPALD AT"
PRINT"PERIOD OF PERIOD END OF PERIOD’ END OF PERIOD”
PRINT ’ ) ) -
LET Z=(Y=12)/P

LET Km(I®(P7§2))/100

LET EmAsK/(l=1711+K)t2)

LET EmsINT(E*100+.527100

LET CmA o

LET F=Q

LET Di=0

LET Ti=0

LET Ti=Ti+1

IF TI1>Z THEN 554

LET B=T}]

LET C=C=F,

LET D=CsK

LET FaE-D

LET CwINT(C*100+.5)/100

LET DsINT(Dx100+.,537100

LET FsINT(F%100+.537100

LET DisDLl+D °~ e

IF PS>0 THEN 480

PR}NT BJTAB(Il)lG:TAB(29?JD{TAB(48§JF



Social Studies

552 GO TO 480 T ‘ ' BANK
554 IF PS<l THEN 561
555 PRINT ‘ ~ ~
556 LET DI=INT¢D1#100+.5) /100 }
558 PRINT"TOTAL INTEREST PAID = $"Di -
559 PRINT"TOTAOL PRINCIPAL REPAID = $"A
560 GO TO 565
561 PRINT' L L L L Y enmeavesaasan’
564 PRINT*TOTALS"; TAB(29)3D1ITAB(A8) A '
565 LET ESeINTC(D1+A)*100+4+33/100
566 PRINT o T
567 LET E6=ES/C(Y#1E)/P)
568 LET E6=INTC100%E&+45)/100
569 PRINT“YOUR MONTHLY PAYMENT 1S $"E6™ AND TOTALS S™ES
570 GO TO 1060
590 PRINT"THIS SECTION WIL!. DETERMINE THE ACTUAL INTEREST YOU PAY"
. 600 PRINT*WHEN YOU PURCHASE SOMETHING ON CREDIT.*’ _
610 PRINT -
620 PRINT“WHAT 15 THE CASH PRICE OF THE ARTICLE ($)*}
621 INPUT C -
630 PRINT" DOWN PAYMENT ($)"3
631 INPUT D o :
640 PRINT* NUMBER OF PAYMENTS EXCLUDING THE DOWN PAYMENT'3 . _ .
641 INPUT'N ' ' -
650 PRINT" NUMBER OF PAYMENTS PER MONTH“3
651 INPUT §
66) PRINT" AMOUNT PER PAYMENT ($)"3
661 INPUT R . .
690 PRINT
720 LET BsReN¢D
730 LET 1uB=C .
740 LET MsN/(5%12)
750 LET T=1+100/(BsM)
760 PRINT
770 PRINT
. 775 LET T=INT(100+T+.5)/100
780PRINT “THE RATE OF INTEREST CHARGED WAS"T" PERCENT."
790 GO TO 1060

RON PRIMTOTUIS SEATIAN QALOMLATIE T ZOLAIIE $7 & SAViIRGS aullimi®

830 PRINT*IN WHICH DEPOSITS AR.E MADE REGULARLYe" . - :‘)
840 PRINT g
860 PRINT"WHAT 1S THE AMOUNT DEPOSITED PER INTEREST PERIOD (S)“I

861 INPUT A

870 PRINT"HOW OFTEN 15 THE INTEREST COMPOUNDED (MONTHS)"}

87) INPUT B

880 PRINT*WHAT IS5 THE RATE OF INTEREST PAID (2)")

881 INPUT C°

890 PRINT”FOR HOV LONG VILL YOU DEFOS1IT MONEY (YEARS)")

891 INPUT D

950 LET F=0

960 LET E=(C/100)/¢12/B)

970 LET Gu=(12/BX%D ~ ~°°

980 LET Tis0 "~

990 LET Ti=mTi+}

1000 IF Tl=G+l THEN 1030

1010 LET F-(E*A)NA#’)

1020 G0 TO 990

1030 PRINT

1040 PRINT .
1045 LET F=INTC100#F+.5)/7100 .

1050 PRINT"THE BALANCE OF YOUR ACCOUNT AFTER "D"YEARS WiLL BE S"F

1060 PRINT

1070 PRINT

1080 PRINT .
1081 PRINT"#%ass'

1082 PRINT”

1084 PRINT"WOULL YOU LIKE TO RUN THE PROGRAM AGAIN C1-YESs 0-NO)"3

1086 INPUT Qa '
109_0 IF Q@4>0 THEN 142 . .
1100 E£nD
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DISCIPLINE SOCIAL STUDIES

SUBJECT CIRCULAR FLOW BETWEEN

BUSINESS AND CONSUMER

PROGRAM NAME CIRFLW

DESCRIPTION:

Simulation of the circular flow of goods, services, and money,
between business and the consumer in a free enterprise economy
without government control.

OBJECTIVES:
A. To explore the effect of personal consumption upon business'
demand for productive services from the individual, and upon

personal income.

B. To demor~trate that widespread uninvested savings can cause a
general drop in income.

C. To demonstrate how credit buying can raise personal income,
in general.

PRELIMINARY PREPARATION:

A. Student

1. Terms to define:
a. propensity to eonsume
b. savings
c. credit
d. circular flow of goods, services, and money

2. Concepts for explanation or discussion:

__Payment for goods and services

Payment for productive services: rent,
wages, dividends, interest \

CONSUMER BUSINESS

\ \ Productive services / /

Goods and services

CIRCULAR FLOW




Social Studies
CIRFIW

DISCUSSION:

A, Operational Suggestions

1. Student level-average to above average ability

2. Placement in curriculum~ Unit: Economic growth and stability

3. Group size- may be used individually, with small groups; or as
a teacher demonstration.

B. Follow-up

Suggested classroom activities:
1. Use the circular flow chart to illustrate one or more of the
program "run-offs''.
2. Discuss the lack of aggregate demand as a cause for recession;
and the rise in aggregate demand as a cause for growth or
inflation.

10
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CIRFIW

THE FOLLOWING WILL SIMULATE THE EFFECT ON THE
CIRCULAR FLOW OF GOODS» SERVICES AND MONEY WHEN
ALL THE INDIVIDUALS IN THE ECONOMY SPEND ALL THEIR
INCOME. IF THE AVERAGE INCOME IS $2,500 AND

EVERY INDIVIDUAL SPENDS 100 PERCENT OF IT,

EACH INCOME WILL BE IN EQUILIBRIUM=--THEY WILL

EARN BACK FROM BUSINESS $2500

THE FOLLOWING WILL BE A COMPUTATION OF THE

VALUES IN THE CIRCULAR FLOW

AVERAGE INCOME~ 2500

PROPENSITY TO CONSUME 1S
100 PERCENT

INDIVIDUAL'S PAYMENTS FOR
GOODS AND SERVICES- 2500

THE VALUE OF GOODS
AND SERVICES~ 2500

THE PERCENT OF PRODUCTIVE
SERVICES BUSINESS WANTS
IS 100 PERCENT.

THE RETURN INCOME
TO INDIVIDUAL-2500.

THE ABOVE REPRESENTS THE AVERAGE OF ALL INDIVIDUAL
INCOMES IN THE ECONOMY. SINCE ALL INDIVIDUALS CONSUMED
100 PERCENT OF THEIR INCOME,THEIR RETURN INCOMEILS

100 PERCENT OF THEIR PREVIOUS INCOME. THIS HAPPENS
BECAUSE BUSINESS NEEDS 100 PERCENT OF THE PREVIOQUS
PRODUCTIVE SERVICES TO MEET THE DEMAND.

THE RETURN INCOME TO THE INDIVIDUAL FROM
BUSINESS DEPENDS TO A LARGE EXTENT ON HOW

MUCH ALL INDIVIDUALS SPENDCTHEIR PROPENSITY TO
CONSUME>. COMMON SENSE TELLS US THAT IF AN IN-
DIVIDUAL SAVES PART OF HIS INCOME AND INVESTS IT
IN A BANK, HE WILL RAISE HIS INCOME BY MEANS OF
THE INTEREST ON HIS SAVINGS. BUT IF ALL.OR MANY
OF THE INDIVIDUAL CONSUMERS IN THE ECONOMY CUT
THEIR CONSUMPTION, THEN THE OVERALL RETURN INCOME
TO THOSE INDIVIDUALS WILL PROBABLY DROP . '

BY CHANGING THE PERCENTAGE OF YOUR PROPENSITY

TO CONSUME YOU CAN CHANGE YOUR INCOME.

A PROPENSITY TO CONSUME OF 100 PERCENT WILL,
IN THIS SIMULATION, GIVE YOU A RETURN INCOME
EQUAL TO YOUR ORIGINAL INCOME. ANY VALUE
MORE OR LESS THAN 100 PERCENT WILL CHANGE
YOUR RETURN INCOME.

TYPE I A VALUE FOR THE PROPENSITY TO CONSUME.

A PERCENTAGE MORE OR LESS THAN 100 PERCENT.
PUT IT IN IN DECIMAL FNRM (E«.Go +75275 PERCENT?

23 .
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WHAT IS THE VALUE? 75

BECAUSE YOUR PROPENSITY TO CONSUME IS LESS THAN
YOUR INCOME., YOU ARE SAVING MONEY. WE WILL ASSUME
THAT YOU DIDN'T PUT IT iIN A BANK BUT

RATHER STUFFED IT UNDER YOUR MATTRESS, SO

YOU WON'T RAISE YOUR INCOME WITH INTEREST

INDIVIDUAL'S PAYMENTS FOR
GOODS AND SERVICES~- 1875

YALUE OF COODS AND SERVICES
FROM BUSINESS- 1875

PERCENT OF PRODUCTIVE
SERVICES IN DEMAND- 75

RETURN INCOME TO IN-
DIVIDUAL=- 1875

YOUR RETURN INCOME

HAS DROPPED THE FOLLOWING

PERCENTAGE PQINTS FROM

100 PERCENT- 25

IF YOU WISH TO PUT IN ANOTHER PERCENTAGE VALUE
FOR THE PROPENSITY TO CONSUME, TYPE O

IF (0U WISH TO STOP THE PROGRAM. TYPE 1

?1

READY

@ Copyright 1971, Polytechnic Institute of Brooklyn
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I0OREM THIS PROGRAM BY JAMESEDER, NORTHPORT HS, 8/68
105 REM REVISED BY C.LOSIK 8-27-70

110REM IT'S DESIGNED TO DEMONSTRATE THE CIRCULAR FLOW OF
120REM GOODS AND SERVICES IN THE U.Se ECONOMY.

130REM THE FOLLOWING ARE DEFINITIONS OF THE SYMBOLS USED%
140REM PER CAPITA INCOME IS I»I0;PROPENSITY TO CONSUME IS C,CO;
150REM PAYMENT FOR GOODS + SERVICES IS P,PO;VALUE OF @G0ODS IS
160REM V,V0;PERCENT OF PRODUCTIVE SERVICES IS S,S0;

170REM RETURN INCOME 1S R,HO

180PRINT"THE FOLLOWING WILL SIMULATE THE EFFECT ON THE"
190PRINT"CIRCULAR FLOW OF GOODS, SERVICES AND MONEY WHEN"
200PRINT"ALL THE INDIVIDUALS IN THE ECONOMY SPEND ALL THEIR"
210PRINT"INCOME. IF THE AVERAGE INCOME IS $2,500 AND"
220PRINT"EVERY INDIVIDUAL SPENDS 100 PERCENT OF IT,"
230PRINT"EACH INCOME WILL BE IN EQUILIBRIUM=--THEY WILL"
240PRINT"EARN BACK FROM BUSINESS $2500"

250PRINT“THE FOLLOWING WILL BE A COMPUTATION OF THE"
260PRINT"VALUES IN THE CIRCULAR FLOW"

270READI ,C, 10

260DATA 2500, 1,2500

290PRINT

DOPRINT"AVERAGE INCOME=-"';1

310PRINT

320PRINT

330PRINT“PROPENSITY TG CONSUME IS"

340PRINT* 100 PERCENT"

350LET P=C*I

360PRINT

370PRINT"INDIVIDUAL'S PAYMENTS FOR"

360PRINT"GOODS AND SERVICES-";P

390LETV=P

400PRINT

410PRINT"THE VALUE OF GOODS"

J20PRINT"AND SERVICES-'"3V

430PRINT

440PRINT

450PRINT"THE PERCENT OF PRODUCTIVE"

460FRINT"SERVICES BUSINESS WANTS"

470PRINT"1S 100 PERCENT."

480PRINT

490PRINT

SOOPRINT"THE RETURN INCOME"

S10PRINT"TO INDIVIDUAL=2500 "

S20PRINT

S30PRINT"THE ABOVE REPRESENTS THE AVERAGE OF ALL INDIVIDUAL"
S40PRINT"INCOMES IN THE ECONOMY. SINCE ALL INDIVIDUALS CONSUMED"
SSOPRINT 100 PERCENT OF THEIR INCOME>THEIR RETURN INCOMEIS"
S60PRINT"100 PERCENT OF THEIR PREVIOUS INCOME. THIS HAPPENS"
S70PRINT"BECAUSE BUSINESS NEEDS 100 PERCENT OF THE PREVIQUS"
SBOPRINT"PRODUCTIVE SERVICES TO MEET THE DEMAND."

S9O0PRINT

600PRINT"THE RETURN INCOME TO THE INDIVIDUAL FROM"
610PRINT"BUSINESS DEPENDS TO A LARGE EXTENT ON HOW"
620PRINT"MUCH ALL INDIVIDUALS SPENDC(THEIR PROPENSITY TO"
630PRINT'"CONSUME). COMMON SENSE TELLS US THAT IF AN IN-"
640PRINT"DIVIDUAL SAVES PART OF HIS INCOME AND INVESTS 1T%
650PRINT"IN A BANK, HE WILL RAISE HIS INCOME BY MEANS OF"
660PRINT"THE INTEREST ON HIS SAVINGS. BUT IF ALL OR MANY"
670PRINT"OF THE INDIVIDUAL CONSUMERS IN THE ECONOMY CUT"
680PRINT"THEIR CONSUMPTION, THEN THE OVERALL RETURN INCOME"
690PRINT"TO THOSE INDIVIDUALS WILL PROBABLY DROP."
70PRINT"BY CHANGING THE PERCENTAGE OF YOUR PROPENSITY “
710PRINT"TO CONSUME YOU CAN CHANGE YOUR INCOMEe"
720PRINT '

730PRINT"A PROPENSITY TO CONSUME OF 100 PERCENT WILL,"
T4OPRINT"IN THIS SIMULATION, GIVE YOU A RETURN INCOME"

250
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7S0PRINT"EQUAL TO YOUR ORIGINAL INCOME. ANY VALUE"
760PRINT''MORE OR LESS THAN 100 PERCENT WILL CHANGE"
770PRINT"YOUR RETURN INCOME."

780PRINT

790LETN=1

800 PRINT "TYPE IN A VALUE FOR THE PROPENSITY TO CONSUME,"
810 PRINT "A PERCENTAGE MORE OR LESS THAN 100 PERCENT."
820 PRINT "PUT IT IN IN DECIMAL FORM (LeGe «75=75 PERGENT)"
830 PRINT

840 PRINT "WHAT IS THE VALUE"}?

850 INPUTCO

8601FCO<1 THEN 960

8701FCO>1THEN 1030

8901FN=3 THEN930

900OPRINT"WE 'LL GO BACK"

910LETNaN+1

920 GOTO 800 : .
93GPRINT"EITHER YOU WERE CARELESS OR YOU WERE BEING "
940PRINT"WISEe IN EITHER CASE, SUFFER THE CONSEQUENCES."
950 STOP

960PRINT''BECAUSE YOUR PROPENS1TY TO CONSUME IS LESS THAN"
970PRINT"YOUR INCOME» YOU ARE SAVING MONEY. WE WILL ASSUME"
980PRINT"THAT YOU DIDN'T PUT IT IN A BANK BUT"
990PRINT"RATHER STUFFED IT UNDER YOUR MATTRESS», S0
100GPRINT'YOU WON'T RAISE YOUR INCOME WITH INTEREST"
101050T01070

1020PRINT

1030PRINT"BECAUSE YOUR PROPENSITY TO CONSUME IS GREATER"
1040PRINT"THAN YOUR INCOME», YOU ARE BUYING ON CREDIT."
10SOPRINT"THAT MEANS YOU ARE BUYING NOW WITH WHAT YOU EXPECT *
1060PRINT"TO EARN IN THE FUTURE."

10 TOLETPO=10%CO

1080PRINT

1090PRINT"INDIVIDUAL 'S PAYMENTS FOR"

1100PRINT"GOODS AND SERVICES-"3P0Q

1110PRINT

1120LET V0=P0

1130PRINT"VALUE OF GOODS AND SERVICES"

1140PRINT"FROM BUSINESS="3V0

1150LE?TS0=C0

1160PRINT

1170PRINT"PERCENT OF PRODUCTIVE"

11BOPRINT“SERVICES IN DEMAND="3S0

1190LET RO=]0*S0

1200PRINT

1210PRINT"RETURN INCOME TO IN-"

1220PRINT"DIVIDUAL~-"3R0

1230PRINT

12401FRO <2500 THEN 1270

12501 FRO>=2500 THEN 1320

1260PRINT

1270 LET P2=INT(100~100%C0++5)

1280PRINT"YOUR RETURN INCOME"™

1290PRINT"HAS DRCPPED THE FOLLOWING"
1300PRINT'PERCENTAGE POINTS FROM"

1310PRINT'100 PERCENT-"}P2

1320PRINTIF YOU WISH TO PUT IN ANOTHER PERCENTAGE VALUE"
1330PRINT"FOR THE PROPENSITY TO CONSUME» TYPE 0"
1340PRINT"IF YOU WISH TO STOP THE PROGRAM» TYPE 1"

1350 INPUT W ’ ’

1355 PRINT

13601F w=0 THEN 800

1365 1F W<>1 THEN 1320

1370END

14

ol
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DISCIPLINE SOCIAL STUDIES

SUBJECT__DEPEESSION/ EQUILIBRIUM

PROGRAM NAME CONSMP

DESCRIPTION:

This program simulates economic depression and equilibrium

as effects of consumption.

4
OBJECTIVES:
A. Depression or recession results when consumption drops below
the capacity to produce.
B. Equilibrium results when consumption equals the capacity to produce.
C. One cause for "over-production” is a time-lag in discovering a

drop in consumption.

PRELIMINARY PREPARATION:

A,

A

B.

Student - terms to define and explain:

1, Depression 6. Investment

2. Recession . Savings

3. Equilibrium GNP

4, Under-consumption Productive Serwvices
5. Overproduction

\Osn-\j

Materials -~ Introduce this program with the Circular Flow model

of goods, services and money. (See program CIRFIW)

DISCUSSION:

Operational Suggestions

1. Student level - above average
2. Curriculum location - advanced economics unit on economic
growth and stability.

Suggested Follow-up

Discussion topics:

1. Consider possible causes for a drop in consumption.

2. With advanced students, discuss the (Keynesian) concept of
" equilibrium at less than full employment. "

15
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CONSMP

THIS PROGRAM SIMULATES THE EFFECTS OF CONSUMPTION ON THE
GNPe. IT PRINTS OUT THE VALUES FOR THE COMPONENTS OF THE
CIRCULAR FLOW MODEL OF GOODS, SERVICES AND MONEY.

ASSUME GNP IS 100 BILLION.

TYPE IN A VALUE FOR PROPENSITY TO CONSUME.
MAKE THE VALUE BETWEEN O AND 75

7 «75

ORIGINAL GNP- 100

PROPENSITY TO
CONSUME- 75

CONSUMPTION=- 75

VALUE OF GOODS
+ SERVICES=~ 75

SAVINGS- 25
INVEST.~- 25
LABOR- 75

RETURN GNP- 100

EQUILIBRIUM.

TO PUT IN ANOTHER CONSUMPTION VALUE,TYPE O.
10 STOP», TYPE 1

?0

TYPE IN A VALUE FOR PROPENSITY TO CONSUME.-
MAKE THE VALUE BETWEEN O AND 75

7 80

READ CAREFULLY; INPUT AGAIN.

? 770 :

IF STARTING »TYPE 100(GNP);IF NOT
START;NG)TYPE VALUE OF RETU3IN GNP.

? 100

ORIGINAL GNP- 100

PROPENSITY TO
CONSUME=- «7

CONSUMPTION- 70
VALUE- 70
SAVINGS=~ 30

INVESTMENT BY PERIODS3
1-3MONTHS 5

4-6MONTHS 4.9375
T~9MONTHS 4.875
10-12MONTHS 4.8125

END OF 12TH MONTH 4.75
TOTAL FOR YEAR 24.375
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OVER~-INVESTMENT

LABOR?

1-3MONTHS= 15
4-6MONTHS~ 1475
7-9MONTHS~ 145
10~12MONTHS~- 1425
END OF 12MONTH~ .14
TOTAL FOR YEAR- 725

GNP3

1-3MONTHS~ 15
4-6MONTHS~ 14.9875
7-9MONTHS=~ 14.975
10-12MONTHS~ 14.9625
END OF 12 MONTH- 14.95
TOTAL FOR YEAR~ 94.375

RECESSION

INVENTORY OVERPRODUCED=- 23.125

TYPE DECIMAL VALUE FOR PROPENSITY TO
CONSUME

? <65

IF STARTING »TYPE 100(GNPJ)3IF NOT
STARTING,TYPE VALUE OF RETURN GNP.

? 94.375

ORIGINAL GNP- 100

PROPENSITY TO
CONSUME~ +65

CONSUMPTION- 61434375
VALUE=- 61434375
SAVINGS~ 33.03125

GNP~ 63.21875

TYPE DECIMAL VALUE FOR PROPENSITY TO
CONSUME

T «60

IF STARTING »TYPE 100<(GNP)>3IF NOT
STARTING, TYPE VALUE OF RETURN GNP.

? 63.21875

ORIGINAL GNP~ 100

PROPENSITY TO
CONSUME=~ +&

CONSUMPTION=- 37.93125
VALUE~ 37.93125
SAVINGS~ 25.2875

GNP~ 4].68125

TYPE DECIMAL VALUE FOR PROPENSITY TO
CONSUME ‘

? 55

IF STARTING »TYPE 100(GNP)3IF NOT
STARTIMG, TYPE VALUE OF RETURN GNP.

? 41.68125

afn
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ORIGINAL GNP- 100

PROPENSITY TO
CONSUME+~ 55

CONSUMPTION- 22.92469

VALUE- 22.92469

SAVINGS- 18.75656

GNP~ 28.54969

TYPE DECIMAL VALUE FOR PROPENSITY TO
CONSUME

?

1C

READY

30
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100REM--PROGRAM BY JAMES EDER, NORTHPORT HS, (/68
110REM~-~REVISED~~8/12/769-=<ROD> -
i15 REM REVISED BY C.LOSIK 8&=27-70
120PRINT"THIS PROGRAM SIMULATES THE EFFECTS OF CONSUMPTION ON THE"
130PRINT"GNP. IT PRINTS OUT THE VALUES FOR THE COMPONENTS OF THE"
140PRINT'"CIRCULAR FLOW MODEL OF GOODS» SERVIGES AND MONEY.'
170PRINT s

180READY,P1 .

190DATA1005 ¢ 75

200PRINT"ASSUME GN¢ 1S 100 BILLION."

210 PRINT "TYPE IN A VALUE FOR PROPENSITY TO CONSUME.'
220 PRINT “MAKE THE VALUE BETWEEN O AND «75"
230LETCl=Y*P1

240LETI1=Y-C1

250 LET N=0

260INPUT P2

265 LET N=N+1

266 IF P2<0 THEN 220

270 1FP2= . 75THEN420

2801FP2<. 7STHEN770

3101FN=2THEN360

320 IFN=3THEN390

330PRINT"READ CAREFULLY;IMPUT AGAIN."

350G0T0260

360PRINT""COME ON...I'M WARNING YOU.'

380G0T0260

390PRINT"0X WISE GUY,»YOU'RE OFF."

400G0T01930

410PRINT

420LETV1=Cl

430LETS1=Y-C1

440LETL1=P1

4S0LETY1=Cl+11

460PRINT

470PRINT"ORIGINAL GNP~"3Y

480PRINT

490PRINT"PROPENSITY TO"

SOOPRINT"CONSUME~";P2

S510PRINT

S20PRINT'CONSUMPTION="3C1

S30PRINT ‘

S40PRINT"VALUE OF GOODS"

SSOPRINT+ SERVICES=";Vl

S60PRINT

570PRINT"SAVINGS="351

S80PRINT

590PRINT"INVEST.~"311

600PRINT

610PRINT"LABOGR="3L1

620PRINT

630PRINT"RETURN GNP=";Yl

G4OPRINT

6SOPRINT"EQUILIBRIUM."

660PRINT

670PRINT

680PRINT

690PRINT"TO PUT IN ANOTHER CONSUMPTION VALUE,TYPE 0."
70PRINT"TO STOP, TYPE 1"

710 INPUTQS

720 IFQ8=0THEN210

7301FQ8=1THEN1930

TJ40PRINT"TYPE DECIMAL VALUE FOR PROPENSITY TO"

19
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R

750PRINT*"CONSUME"*
760G0T0260

770PRINT"IF STARTING ,TYPE 100CGNPY3IF NOT" -
780PRINT"STARTING, TYPE VALUE OF RETURN GNPe"

790 INPUTYS

B0OLETC2=P2*YE

810LETV2=C2

820LETS2sY8-C2

B30PRINT

840PRINT"ORIGINAL GNP="3Y

8SOPRINT

860PRINT"PROPENSITY TO *

870PRINT"CONSUME=-"*3P2

880PRINT

890PRINT*CONSUMPTION-"3C2

900PRINT

910PRINT"VALUE-""3V2 ]
920PRINT ,
930PRINT**SAVINGS="*352
940PRINT
9SOLETQ=(11)*(P1-P2)
960LETI2=11
970LETZ2212%.20
980LETI3n1 ] ~(+25%Q)
990LETZ3=13%.20
1000LETI4=11=(+50 %43
1010LETZ4=14%,20
1020LETIS=I1=C(. 75%Q)
1030LETZ5=15%,20
1040LETI6=11-Q
1050LETZ6516%.20
1060LETI 7=22+23+4Z4+Z5+26 : ‘)
1070LETF=(C2+12) -0

1080LETO=17-Q

1090LETF1=F~-01

1100LETO1=F~-Q

1110LETF2aF1-02

1120LET02=F1-Q

1130LETF3=F2~03

1140LET03=F2-0

11SOLETF4=F3-04

1160LETO4=F3~Q

11 70LETFS=F4~05

1180LETOS=F4-Q

1190LETF6=F5-06

1200LET06=F5-Q

1210 IFF<Y7THEN1 760

1220 IFF 1 <FTHEN1 780

18301 FF2<F 1 THEN1800

1240 IFF3<F2THEN1820

1250 IFF4<F3THEN1840

1260 IFF5<FATHEN1 860

1270 IFF6<F5THEN1880 -
1280PRINT"INVESTMENT BY PERIODSS"

1290PRINT'*1 - 3MONTHS"5Z2

1300PRINT"4-~6MONTHS"323

1310PRINT" 7-9HONTHS" 24

1320PRINT* 10 ~ 1 2MONTHS" 325

1330PRINT"ENDU OF 12TH MONTH"3Z6

1340PRINT"TOTAL FOR YEAR"SI7

1350PRINT

1360PRINT* OVER~INVESTMENT"

3& 20
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1370PRINT

1380LETQ2=P 1-P2
1390LETL2=P 1
1400LETX2=L2%.20
1410LETL3=P2+( .+ 75%Q2)
1420LETX3=L3%+20
1430LETL4®P2+( S0 %Q3)
1440LETX4%L4%+20
1450LETLS=P2+( «25%Q2)
1460LETX5=L5%+20
147T0LETL6=P2
1480LETX6=P2% +20

1490LETL 7=X2+X3 +X4+X5%X6
1500PRINT"LABOR3"
1510PRINT" 1 -3MONTHS~"" 5 X2
1520PRINT"4=-6MONTHS-""5X3
1530PRINT" 7-9MONTHS="" 2 X4
1540PRINT'" 10=12MONTHS =" ;X5
1550PRINT"END OF 12MONTH-"';X6
1560PRINT"TOTAL FOR YEAR-"3L7
15T0PRINT
1580LETY2=(C2+22) %+20
\S9OLETY3=(C2+43)*+20
160GLETY4=(C2+44) % .20
1610LETY5=(C2+25) #:20
1620LETY6=(C2+Z6) %+ 20
1630LETY 7=C2+17
1640PRINT' GNP 1"

1650PRINT"1 =3MONTHS=""5 Y2
1660PRINT" 4-6MONTHS=""3Y3

16 TOPRINT" 7-9MONTHS=""5 Y4
1680PRINT"10-12MONTHS -"* 5 Y5
t690PRINT"END OF 12 MONTH=";Y6
1700PRINT"TOTAL FOR YEAR-"3Y7
1710PRINT ‘
1720PRINT**RECESSION"
1730LETO=17-Q
1740PRINT"INVENTORY OVERPRODUCED-'"30
1750GOTO740
1760PRINT"GNP="3F

1770 IFF>0 THEN740

1780PRINT" GNP~~*";F1

1790 1FF1 >0 THEN 740
1800PRINT"GNP==""3F2

1810 IFF2>0 THEN740
1820PRINT"GNP-="3F3

1830 IFF3>0 THEN740
1840PRINT" GNP-=""3F4

1850 1FF4>0 THEN 740
1860PRINT" GNP==""3F5

18 70 IFF5>0 THEN 740
1880PRINT"GNP-~""3F6
1890PRINT

1900PRINT“TOTAL DEPRESSION"
1910 GOT0690

1920PRINT

1930END

33
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DISCIPLINE _MATHEMATICS, SOGIAL STUDIES

SUBJECT THE STOCK MARKET

PROGRAM NAME STOCK

NESCRIPTION:

This program simulates the stock market. Each student is
given $10,000 with which he may buy and/or sell shares in five
fictitious issues.

OBJECTIVES:

A, To give the student a simple understanding of the oper-
ations of the stock market.

B. To motivate the student to reinforce his basic arithmetic
skills.

C. To give an example of the use of everyday mathematics
and economics in everyday life.

PRELIMINARY PREPARATION:

A. Student - no special preparation
B. Materials - possibly graph paper
DISCUSSION:

This program can be used as a good motivation device in the
teaching of basic stock-market concepts, and the basic mathemat-
ical skills involved. The computer starts each student with $10,000,
and allows him to buy and/or sell shares. Precautionary tests are
included for the student who tries to purchase more shares than
he has money for, or to sell more shares than he actually owns.

The program continues {or as many trading days as the student de-
s81ires.

The stock values rise and fall on a semi-random basis. On
each trading day all stocks undergo a small random price chénge,
a trend change (based on a random trend), and the possibility--
on a random basis--of a large price change. The structure of the
formula is:

new price=old price + (trend x old price) + (small random price
change) + (possible large price change)

22
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The trend is a random number between -.1 and +.1l. It remains
constant for a random number of days, at which time the trend is
changed .randomly. The trend affects all stocks equally, and attempts
to simulate general market trends. The small random change ranges
betwzen ~3 and +3 points. It occurs every day to every stock.

The possible large price change is either +10 or -10 poiants. The

+ and - changes cach occur at random day intervals, and to random
stocks. That is, there may be no large change on some trading days,
only a +10 change on others, a ~10 change on still others, and both
large and small changes on others. In all large-change cases, the
change affects only one random stock when it occurs.

Because of the random generation of stock values and their
fluctuations, the program does not exactly simulate the real market.
It does, however, provide a simplified view of what does happen,
and familiarizes the student with the basic functions involved. This
should be explained to the students, along with some real causes
of stock-market fluctuations.

Giaph paper might be used to plot the daily stock values and
the exchange average. In this way, the trend will become evident.

23
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THE STGCK MARKET
DO YOU VANT THE INSTRUCTIONS (YES=TYPE 1, HO-IYPE 037 )

THIS PROGRANM PLAYS THE STOCK HARKEYe YOU VILL BE GIVEN
$10,000 AND MAY ©UY OR SCLL STCCISe THE STOCK PRICES WILL
BE CILERATED BANDCILY AND THUHEFORE TH1S IiCDEL DOES MOT
REPRESENT REACTLY UHAT HAPPENS OM THE EXCUANGE. A TABLE
OF AVAILABLE STOCKS, THEIR PRICES, AND THE LUMBER OF SHARES
IN YOUR PCRTFOLIVO VILL EE PRINTEDe FCLLOUILG THISs THE
INITIALS OF EACH STOZX VILL DT PRINTED VITH A QUESTION
MARIC. JIERE YOU IfDICATE A Y1..:SACTIONs 70 BUY A STOCK
TYPC +liNils TO SHLL A STOCK TYPE ~KNW. VHERE LN IS THE
NUMSCR OF SHARES. A BROKERAGE FEE OF 12 WILL BE CHARGED
QN ALL TRANSACTICHS. LOTE TiUAT IF A STOCK'S VALUE DROPS
TO ZGRO IT MAY RGLOUND TO A POSITIVE VALUL AGAINs YOU
HAVE $10,000 TO 1i:ZSTs USE INTEGERS FOR ALL YOUR INPUTS.
INOTC: TO GET A 'FEEL® FOR TRE FARKET RUN FOR AT LEAST

10 DAYS) : - : ‘
wewwaGOOD LUCKlrexaw

STOCK INITIALS PRICE/SHARE

INT» FALLISTIC MISSILES 188 85475
RED CROSS OF "AMFRICA RCA 85.5
LICHTENSTEIN, BUXRAP & JOKE  LBJ 155.a25
AIERICAN DANKRUPT CO. ABC 138
CENS{ICD BOOKS STORE cas 104.283

NEV YORKX STOCK EXCHANGE AVERAGES 113.75

PAPAL CTANRLY ACCETA ADD « N

TOTAL CHSH ASSCTS ARE $ 10000
TOTAL ASSETS ARE $ 10000

WHAT IS YOUR TRANSACTION IN
1814? i )

RCA?
LBJ?
ABC?
c8s?

- e L) O

sxsssasess  END OF DAY'S TRADING

NET PRICE CRAMGE

STOCK PRICE/SHARE HOLDINGS VALUE .
M 98.5° - 193 10.75
RCA 81 3 243 «4e5 |
- LBJ 153.5 1 £53,5 w178
. ABC 135.9 1 13508 “2¢5
¢as 99 i ¢9 -5.85

NEV YORK STOCK EXCHANGE AVERAGES 113¢)  WET CHANGES =+6S

TOTAL STOCK ASSLTS ARE 3 824
TOTAL CASH ASSZTS ARE $ 9166.85
TOTAL ASSETS ARE $ 9790.85

DO YOU wISH TO CCUTINUE (YES~TYPE 1, NO-TYPE 032 1
WIAT IS5 YOUR TRANSACTION IN - v
InM? S ' i
RCAt 3
1BJ? }
ABC? }
Ccas? ¢
v 24
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Social Studies

STOCK
sesanusses  END OF DAY'S TRADING
STOCK PRICE/SHARE ﬂOLDINGS VALUE
IEM 98.75 7 - 691,25
WA 8R.5 4 330
1y 154 2 308
ALC 133.5 8 867
cus 108475 i 108475

NEV YORK STCCK LXCHANGE AVERAGES 114e3  NET CHANGE!

TOTAL STGCIC ASSETS AT $ 1699
TOTAL CASH ASSLTS ARE $ £305.23
TOTAL ASSETS ANk H ;0004.33

DO YOU WISH TO CONTINUE CYES-TYPE 1, NO<TYPE 037 1
WIAT 1S YOUR TRANSACTIGN IN

Mz 3

RCA?T 2

LoJ? 5

ABCT -1

cas? 3

ssssssasscs  LND OF DAY'S TRADING

STOCK PRICE/SHARE  HOLDINGS VALUE
1516 99.25 10 ° 99245
1N 82.85 6 4935
LBy 154,75 7 1083.25
AC 133.5 ! 133.5
cas 103.25 4 413

NEW YORK STOCK EXCHANGE AVERAGES 114.6 NET CHANGE:

TOTAL. STOCK ASSETS ARE § 3115.75
TOTAL CASH £.SSETS ARE $ 688245
TOTAL AS5:TS ARE $ 9998.85

DO YOU ®ISH TO CONTINUZ (YES=TYPE 1, NO-TYPE 057 1
HAT 15 YOUR TRANSACTION IN
IBM? S

RCA?
LBY?
4BC?
cas?

- N N1 WA

tertsessss  END OF DAY'S TRADING

STOCK PRICE/SHARE  HOLDINGS VALUE
Ao 96475 15 - 1451.85
ncA 80.5 9 78445
L3y 150 18 1800
ASC 132 A 528’

ss 98073 8 790

NET PRICE CHANGE
:2%:1]

15

[
-8

375

WET PRICE CHANGE

1]
~.88
i)
4]
5

3

NET PRICE CHANGE
..5

=le75

=475

=le5

=405

MEV YORK STOCK CXCHAMGE AVERAGES 11146  NET CHANGEs =3

TOTAL STOCH ASSETS ARE  $ 5B93.75
TOTAL CASL ASSETS ARE  $ 4528455
T0TAL ASSLES ARE $ 962207
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Social Studies
STOCK

DO YOU VISH TO CONTINUE (YES~TYPE ls NO-TYPE 0)7 |

WIAT 1S YOUR TRANSACTION 1IN .
InM? O }
RCA? =5 : /
1Bo? -7

ABC? O

cas? -S

whakeannnk  END OF DAY:S TRADING

STOCK PRICE/SHARE  HOLDINGS VALUE NET PRICE CHANGE
184 9845 18 1451.85 7] -
RCA 6645 4 £67° ~13.75
LBJ 150+ 75 5 353.75 7%
ABC 132 4 588" 0
3 £87.85 -3 :

css 9575

NEV YORK STOCK EXCHANGE AVERAGE: 108.4 NET CHANGESs =3.8 -

T0TAL STOCK ASSETS ARE § 3287.25
TOTAL CASH ASSETS ARE  $ 6455.74
TOTAL ASSETS ARE $ 9742.99

DO YOU WISH TO CONTINUE (YES-TYPE 1, NO-TYPE 07 1
AT IS YOUR TRANSACTION IN

IEM7 ~10

RCA? -2

LBJ? 2

ABC? &

¢Bs? 0

ssxsssssss  END OF DAY'S TRADING

sTock PRICE/SHARE  HOLDINGS VALUE WET PRICE CHANGE \;
1BM 8705 s 437.5 ~9.85 ",
RCA S8 £ 116 -8.75

LBy ' 13525 7 946475 1845

ARC 1235 6 735 -9.5

ces 98475 3 296:35 3

NEVW YORK STOCK EXCHANGE AVERAGES 100+4  NET CHANGES -8

TOTAL STOCK ASSE''S ARE $ 85315
TOTAL CASH ASSET ARE $ 6774.58
TOTAL. ASSETS ARE $ 9506.08

DO YOU VISK TO CONTINUE (YES=TYPE 1» NO-TYPE 07 1
WAT IS YOUR TRANSACTION IN

1547 -4

RCA? -1

LBJ? =6 : . .
A3C7 -8 :

cast -8
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Social Studies
STOCK

( ' wahencrsex  END OF DAY'S TRADING
STOCK PRICE/SHARE  HOLDINGS VALLE NET PRICE CHANGE
14 80 R 80 T8 "7 77
RCA sl 1 51 -7
L8J 181.78 1 121475 =13e8
A3C 10945 A 438 =13
cas 91.5 ! f1e5 “7.88

NEV YORK STOCK EXCHANGE AVERAGEt 9075 NET CHANGES <9.65

TOTAL STOCK ASSETS ARE $ 782485
TOTAL CASH ASSETS ARE $ 8619496
TOTAL ASSETS ARE $ 9408.81

DO YOU WISH TO CONTIMUE C(YES=TYPE 1, NO-TYPE 037 |1

WHAT IS YeuR TRANSACTION IN ' -
. 1N 0 o i

RCA? O

LB8J? 0

ADC? =3

cBs? 0

shadarssnr  END OF DAY'S TRADING

STOCK PRICE/SHARE HOLDINGS VALUF. NET PRICE CHANCS
I 775" 1 ) TeS “8,% T
RCA 52485 1 S2.25 "1.28

LoJ 119.85 1 11989 “Re5

a~ne 107 1 107 =245

aBs 92.8% ¢ 98.85 75

- ’ NEW YORK STQCI( EXCHANGE AVERAGE: 8965 NET CHANGES ~l1.1

TOTAL STOCK ASSFTS ARE  $ 448485
TOTAL CASIi ASSETS ARE  $ 8945.18
TOTAL ASSETS ARE $ 9093.4%

DO YOU WISH TO CONTINUE C(YES=TYFE 1, NO-TYPE 0)7 |
WAT IS YOUR TRARSACTION IN -
BT 0 T °

RCA? O

8J2 0

A3C? 0

€BS? 10

*xaxesnsss  END OF DAY'S TRADING

- STOCK PRICE/SIARE HOLDINGS VALUE NET PRICE CLIANGE
: - 1o} T4 | 745 -3 ° o
RCA 54 1 84 175
L0J 107 H 107 =18.25
. RBC o8 i io8 1
C@S 078 !l 998.05 "!05
27
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Social Studies
STOCK

NEV YORK STOCK EXCHANGE AVERAGE? 86+85  NET CHANGEs ~248

TOTAL STOCK ASSETS ARE $ 134175
TOTAL Cnlll ALSETS ARE $ 801346
TOTAL ASCETS ARE $ 9355.281

PO YOU VISH TO CONTINUE CYES~TYPE ls NO-TYPE 037 1
WAT 1S5 YOUR TRANSACTION IN : o
1817 5 ’ ) .

RCA? 6

LBJ? 50

ABC? 10

¢8s? 10

vhesGksses END OF DAY'S TRADING

STOCK PRICE/SHARRE l:lOLD!NG.S VALUE NET PRICE CHANGE
1BN 1 S 6 432 “8e8 7
RCA 52345 7 3675 =1eS

LBy 105 11 1155 8"

ABC . 10323 i 1135478 *4475

cas 9!-_5 8! 1_98!05 75

NEV YORK STOCK EXCHANGE AVERAGES 84485  NET CHANGE: -8
TOTAL STOCK ASSETS ARE S 5011.75

TOTAL CASH ASSETS ARE  $ 4221.92

TOTAL ASSETS ARE $ 9233.67

PO YOU UISI TO CONTINUE (YES-TYPE 1» NO~TYPE 037 0

EOPE YOU HAD FUNIt : -

READY

28
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100 REM STOCK MARKET SIMULATION
101 REM AEVISED b/18/70 (De. PESSEL.»
102 REM IMP VHBLS: A-MRKT TRND SLP;
103 KREM C5-TTL CSH ASSTS (TEMP)I;

104 REM El,E2-LRG CHNG MISC;

105 REM N1,N2-LRG CHNG DAY CNTsS;
106 REM WY~NEW CYCL?; S5S4~SGN OF Aj

Social Studies
STOCK

-STOCK=
L. BRAUNs Ce LOSIK)
BS-BrKHGE FEE; C-TTL CSH ASSTS;

CC(1)~CrHNG IN STK VAL; D-TTL ASSTS;
1-S7CK #3 11,12-STCKS W LRG CHNGJ
PS-TTL DAYS5 PRCHS5S53 PC(I)-PRTFL CNTNTS;

S5-TIL DY5 SLS5 5¢1)-VALUE/SHR;

107 REM T-TTL STCK ASSTss TS-TTL VAL OF TANSCINS;
108 REM W3-LAG CHNG; Al~-SMLL CHNG(<$51); 4L4,45,46-NYSE AVEe; ZCI)-TRNSCTN
109 PRINT TAB(20);"THE STOCK MARKET"

110 DIM 5¢(5),P(5),4(5).C(S)

112 REM SLOPE OF MARKET TREND:A

113 RANDOMIZE

(SAME FOR ALL STOCKS?

114 LET A=INTCC(RND(X)>/1U)*100+¢5)/100

115 LET TS=0
116 LET X9=U
117 LET N1=U
118 LET Ne=U
119 LET E1=0
120 LET E2=0
121 REM INTRODUCTION

122 PRINT DO YOU WANT THE INSTRUCTIONS (YE5S-TYPE 1, NO-TYPE U)';

123 INPUT 49

124 PRINT

125 PRINT

126 IF 49<1 THEN 20U

N

130 PRINT "THIS PrROGrAM PLAYS THE STOCK MARKET. YOU Wi/.L BE GIVEN"
132 PRINT "$10,000 AND MAY BUY Onr
134 PRINT '"BE GENERATED RANDOMLY AND THEAKFORE THIS> MODEL DOES NOT"

SELL STOCKsSs THE STOCK PRICES WILL'

135 PHINT '""HEPHESENT EXACTLY WHAT HAPPENS ON THE EXCHANGE. A TABLE"

136 PRINT '"OF AVAILABLE STOCKS»

THEIR PHICES, AND THE NUMBEH OF SHARES"

137 PRINT "IN YOUR PORTFOLIO WILL BE PRINTED. FOLLOWING THIS, THE"
138 PRINT "INITIALS OF EACH STOCK WILL BE PRINTED WITH A QUESTION"
139 PRINT "MARK. HERE YOU INDICATE A TRANSACTION. TO BUY A STOCK"
140 PRINT ' TYPE +NNN, TO SELL A STOCK TYPE ~NNN, WHEHE NNN 1S THE"

141 PRINT '"NUMBER OF SHARES.
142 PRINT '"ON ALL TRANSACTIONS.

A BROKERAGE FEE OF 1% WILL BE CHARGED"
NOTE THAT IF A STOCK'S VALUE DROPS"

143 PRINT "TO ZERO IT MAY REBOUND TO A POSITIVE VALUE AGAIN. YOU"
144 PHINT '"HAVE $10,000 TO INVESTe USE INTEGERS FOR ALL YOUR INPUTS."

145 PRINT "(NOTE: TO GET A
146 PRINT '"10 DAYS)*

147 PRINT "*-=~=GOOD LUCK!====-~
200 REM GENERATION OF STOCK TABLE;

210 REM INITIAL STOCK VALUES
220 LET S5(1)=100
) 230 LET S(2)=85
240 LET S¢(3)=150
250 LET 5<43=140

C
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Social Studies

STOCK

26U LET 5(S)=11u
265 REM INITIAL lv - # DAYH FOi FInsT IueND SLOFE (A)
266 LET T8=INT(4.99%uND(X)+1)

267 nEM nANDOMIgE SIGN OF Flus!l [BEND SLOPE (A)

268 IF aNDCA)>e5 ThEN 270

©6Y LET A==-A,

270 REM nANDOMILE INIJIAL VALUES

280 GOsUB 830

285 REM INITIAL #OnTFOLIO CONTENTS

290 FOr I=1 TO S

30u  LET £(C1)=0

3u5 LET 4(1)=v

3l NEAT 1

320 PRINT

33u PRINT

333 nEM INITIALI4ZE CAsSn ASSETS:C

335 LET C=1Uuuu

338 ikt 2rINT INITIAL PORTFOLIO

34U  PRINT "3TOCK"»" “>"INITIALS","PillCE/SnAgk"
350 PrINT "INTe BSALLISIIC MISSILES"»'" Ipm's5(l)
352 PRINT "gED CrOSS OF AMERICA'“,'* RCA"“,»S5(2)
354 PRINT "LICRTENSTEIN, BUMRAr & JOKE",'" LBJ",5(3)
356 PAINT "AMERICAN BANKnUPT CQe'">" ABC'"»5(4)
358 PrINT "CENSUARED BOOKS 3TOnE",>" CBx",»5(5)
36U PulINT

361 HEM NYSE AVERAGE:455 TEMP. VALUE:$L4; NET CHANGE:Z6
364 LET 44=45

364 LET 45=U

365 LET T=u

370 FOs I=1 TO 35

375 LET 45=45+3(1)

384 wi T=sT+5CI)*C1)

390 NEAT 1

391  LET 45=INICluu*(as5/5)+e5)/100

392 LET 46=INT((4Z5~«44)%1uUu+e5)/1UU

d93 oEM TOTAL ASSETS:D

394 LET D=T+C

3¥S IF a9>U TREN 395

396 PnrINT "NEW YORK STOCK EACHANGE AVEHAGE: “45
37 GO TO 399

398 PRINT “NEW 1ORK 3TOCK EACHANGE AVEHAGE: ''45" NET CnANGE:
399 PRINT

400 LET T=INTC(lUUXT+e5)/100

401 pPRINT ""TOTAL STOCK ASSETS ARk "5

403 LET C=INTClUU*C+e5)/100

405 PRINT "TOTAL CASH ASSETS ARE %'s5C

407 LET D=INTClUU%D+¢5)/7100

408 PRINT "TOTAL ASSETS AKRE $"3D

410 PRINT

411 IF Avy=0 THEN 416

30
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Social Studies
STOCK

412  PRINT "DO YOU WISH TO CONTINUE (YES-TYPE 1, NO-TYPE U)";
413 INPUT wy
414 IF w9<l THEN 996
416 REM INPUT THANSACTIONS
420  PRINT "“WHAT 15 YOUX TRANSACTION IN®
430  PRINT ""IBM";
440  INPUT <(C1)
450 PRINT ""RCA'";
460 INPUT 4(2)
470 PRrINT "LBJIV;
480  INPUT 4¢3
490  PRINT "ABC';
50U INPJUT 4(4)
- 510 PRINT "CBS";
5280 INPUT 4(5)
525 PrINT
530 REM TOTAL DAY'S PUACHASES IN $:P5
540 LET #5=0
550 REM TOTAL DAY'S SALES IN $:55
560 LET S5=v
570 FOR I=1 IO 5
575 LET ZCI)=INT(ZCI)+.5)
550 IF 4(I)<=0 THEN 61U
590 LET P5=P5+4CI)*5(CI)
6UU GO TO 620 '
610 LET S55=55-4CI)*3(I)
612 IF =4(I)<=r(I) TAEN 620
( 614 PRINT “YOU hAVE OVERSOLD A STOCK: TRY AGAIN."
- 616 GO TO 420
620 NEaAT 1
622 HEM TOTAL VALUE OF TRANSACTIONS:ITS
625 LET T5=r5+55
630 REM BROKERAGE FEE:B5
- 640 LET BS=INT(«U1%T5%100+.5)/100
650 REM CASH ASSETS=0LD CASH ASSETS-TOTAL PURCHASES
652 REM ~-BHOKERAGE FEES+TOTsi., SALES:CS
654 LET C5=C-P5-85+55
656 IF C5>=0 THEN 674
658 PRINT "YOU AAVE USED $'"-=C5'" MOR
E THEN YOU HAVE."
660 GO TO 420
. 674 LET C=C5
675 REM CALCULATE NEW PORTFOLIO
680 FOR I=1 TO S
690 LET PC(I)=PCI)+4(])
* 700 NEXT I
710 REM CALCULATE NEW STOCK VALUES
720 GOSUB 830
750 REM PRINT PORTFOLIO

31
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Social Studies
STOCK

751 1eM BELL nINGING-DIFFERENT ON MANY COMPUSEHS
752 FOuit I=l TO 2vu

753 PRINT ChRr$C135)3

754 NEAT 1

755 PRINT
756 PRINT "hdokkkkkkk*k END OF DAY'S TRADING"
757 £ilINT

758 PRINT

959 IF a9<l [nEN 769

469 PRINI “5FOCK"."PRICE/SHARE™»"HOLD:NGS" s "VALUE'» "NET PRICE UHANGE"
770 PHINT "1BM", S5C1)s PC1)s SCLI*PC1)s CCL)-

771 PRINT "RCA™, 35(2), P(2), S(2)4P(2), €(2)

772  PRINT "LBJ", S(3), PC(3)s S(A2(3)s C(I)

773 PRINT "ABC", 5C4), PC4), SCAI#P(4)s CC4)

774 PAINT "CBS", 5(5), P(5), 5(5)%2(5), C(5)

775 LET a9=1

780 PRINT

790 PRINT

810 GO TO 36U

629 REM NEW STOUK VALUES = SUBIOUTINE

530 REM RANDOMLY PRODUCE NEW STOCK VALUES BASED ON PREVIOUS
831 REM DAY'S VALUES : :

632 REM N1,N2 ARE RANDOMN NUMBExS OF DAYS WnlCn RESPECTIVELY
533 REM DETExMINE WHEN STOCA 11 WILL INCi#EASE 10 PTSe AND STOCK
534 REM 12 WILL DECHEASE 1U PT5e.

$40 HEM IF N1 DAYS HAVE PASSED, PICK AN I1, SET El, DETERMINE NEW N1
g4l IF N1>0 THEN 850

845 LET I11=INTC4.99*RNDC(X)+1)

546 LET N1=18[C4+99%nNDCA)+1)

s47 LET El=1

850 REM IF N2 DAYS HAVE PASSED, PICK AN 12, SET E2, DETERMINE NEW N2
851 IF N2>0 THEN 56U

855 LET I2=INT(4.99%uND(A)+1)

656 LET N2=INTC4«99%uNDC(A)+1)

857 LET Ee=1

¥60 REM DEDUCT ONE DAY FHONM N1 AND N2

861 LET N1=Ni-1

662 LET N2=N2-1

$90 REM LOOP THROUGR ALL STOCKS

90 FOR I=1 TO 5

910 LET %1=KND(X)

915 IF X1>+25 THEN 920

916 LET X1=.25

917 GO TO 935

920 IF X1>.50 THEN 925

921 LET X1=.50

922 GO TO 935

925 IF X1>+75 THEN 930

926 LET X1=.75

927 GO TO 935
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Social Studies
STOCK

( 930 LET x1=0.U
931 REM BIG CHANGE COUNSTANT:W3 (SET TO <4ERO INITIALLY)
935 LET W3=U
936 IF El<l THEN 945
937 IF INTC(I1+4+5)<>INTCI+¢5) THEN 945
938 REM ADD 10 PTSe TO THIS STOCK; RESET E1
93Y LET W3=1lU
943 LET El=U0
945 1F E2<1 THEN 955
947 IF INTCIZ2+,5)<>INT(iI+e5) THEN 955
948 RKEM SUBTRACT 11U PTSe FROM THIS STOCKs RESET E2
- 949 LET W3=W3=~10 .
953 LET E2=0
954 REM C¢I) IS CHANGE IN STOCK VALUE
955 LET CCIJX=INTCA*SCIII+AL+INT(3=-6%AND(X)++5)+W3
956 LET CCIX=INTCIO0*%C(I)+.5)/100
957 LET SC€I1)X=SCI)X+C(I)
960 IF SCI)>0 THEN 967
964 LET C(I1)=0
965 LET 5(1)=0
v66 GO TO 970
967 LET SCI)=INTCIOU*5CI)+5)/100
970 NEAT I
Y72 HEM AFTEr T& DAYS nANDOMLY CHANGE TREND SIGN AND SLOPE
973 LET Tbu=TH=-1
974 IF Tg<l THEN 985
950 RETURN
985 REM RANDOMLY CHANGE TREND SIGN AND SLOPE (A}, AND DURATION OF
96 RHEM OF TREND (T&)
990 LET TE=INTC(4.99%HNDCAI+1)
992 LET A=INTC(C(RNDCA)/Z10)*100+5)/100
993 LET S4=RND(A)
; Yv4 IF S4<=.5 THEN 997
¢ Y95 LET A=-A
997 HETURN
998 PRINT "HOPE YOU HAD FUN!I"
999 END

A~
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Teacher Assistance
AVERG1
DESCRIPTION:
This program will average any number ol grades. A passing grade

must be inputed by the teacher, and the computer will list the tuuner-
ical value ol the curve and the respective adjusted grades.

600 DATA 65,78576+48,65,76,88,69571556,90567,59,60,70,74,62,57-66
601 DATA 64,63:65259,560,56,48,66
RUN )

PA55.:NG GRADE FOR TH1S TEST 15 ? 70
THE AVERAGE OF ALL CRADES ENTERED 1S 65.7037 .

THE AVERAGE FALLS BELOV THE PASSING GQHADE BY 4 POINTS.
(ROUNDED TO NEAREST WHOLE NUMBER.)

ADJUSTED GRADE = QRIGINAL GRADL + 4

STUDENT ORIGINAL ADJUSTED
NUMBER GRADE GRADE
[ 1 1 1.1 1.3 (1 1 £ 1111} (13 1 1 1. 111}
65 69
2 78 82
3 76 80
4 48 58
5 65 69
6 78 83
7 88 86
8 69 73
9 71 75
10 56 60
1 90 94
12 67 71
. 13 59 63
14 60 64
15 ) 74
16 74 78
17 68 66
18 57 61
19 66 70
20 64 68
21 63 87
82 65 69
23 59 63
a4 60 84
s 56 60
26 48 53
27 66 7
BEADY
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Teac! er Asgsistance
AVLRG].

100REM COURT» GeMer WALT WHITMAN HeSe.» REVISED 8,69

105 REM REVISED BY C.LOSIK &-86-70

11OREM

120REM PROGRAM AVERAGES ANY NUMBER OF GRADESe FOR CURVING PURPOSES
130REM YOU ARE ASKED FOR A PASSING GRADEe IF THE AVERAGE FALLS BELOW
J40REM THAT THE DIFFERENCE WiLL BE PRINTED OUT AS WELL AS :/Z#LY CAL~
iSO0REM CULATED GRADES FOR EACH STUDENT. REMEMBER THAT "41S TYPE OF
160HEM CURVING IS VALID ONLY IF THE ORIGINAL GRADE DISiRIBUTION
170REM SHOWED A BELL CURVE.

180 HREM

130REM ENTER GRADES ON DATA LINES 600-700.

200REM ’

820READX

2301FX=9999THENE60

240LETN=N+1

2506070820

Q60RESTORE

27CLETA=0

2B80PRINT"PASS1{@ GRADE FOR THIS TEST 1S '3

290INPUTP

300FORT=1TON

310READA

7 LETG=G+A

JUUNEXTT

340 LET M=G/N

350PRINT

J60PRINT"THE AVERAGE OF ALL GRADES ENTERED I13°“M"."

365 LET D=0

370 IFM>aPTHEN4 1O

380PRINT

SP0LETDeINT(P =M+.5)

400PRINT“THE AVERAGE FALLS BELOW THE PASSING GRADE BY"D'" POINTS."
405 PRINT " (ROUNDED TO NEAREST WHOLE NUMBER.)>"

450RESTORE

415 PRINT

417 PRINT "ADJUSTED GRADE = DRIGINAL GRADE +"D

4Q80PRINT

AJ0PRINT" STUDENT"” »" ORI GINAL", "ADJUSTED"

Q4CPRINT"NUMBER"," GQRADL",™ GRADE"

4SOPRINT ' ssaasws® ,"sasncseas™, "'sanssnas’"

450FORXa | TON

470READA

490 PRINT X,As»A+D

SOONEXTX :

600 DATA 65,78,76,48,65,78,88,68571556+90567259260570572+62:57+86
601 DATA 64,63,65259,60,56,48,66

70 LDATA9999

I99END

47 2
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Teacher Assistance
AVERG2

( DESCRIPTION:

This program will sort and average from 3 to 10 urades. for up
to 35 students.

Data is entered in lines 600-609. The data are entered in order
of student number for the first test. {ollowed by the grades for the
second test in order of student number, iollowed Ly t"e grades on the
third test in order of student number. etc.

The program prints a table listing the grades for each student
and his average.

6UU DATA UsTUsT725595665,7U05755100577,65 -
oJl DALA QU635 TU»68sTus 155705655 1Us 1V

6U2 DATA 7TH5,00505590595,85,05,90,92,87

6US DATA 6557V 75s85,8757T7s86s90,575,64

6u4 DATA 65,7Us75,90,85,71,78,89,85,75

605 DATA 75,bUs8Us8Us85, 75,900,895 76,67

¥U6 DATA 75,70,80555,59,675, 78,54, 76,34

607 DATA 155755685905 95,87554,6T7206s 70

6UB DAIA bUsYU 5557526456686, 90s90s 70

6UY DALA 55569, 78s90,0505765978505 7%

( HKEADY
WwIN

NUMBERr OF SIUDENTS IN CLASS IS «-- 7 1V
NUMBER OF GHRADES TO BE AVERAGED Ib --- 7 1V

SEUD. GRADES
NO« (LAST COLUMN LISTS AVERAGES)
1 0 SV 75 65 65 75 75 75 ] 55 654+3
2 70 65 8U 70 70 g0 70 75 9y 6y 739
3 72 70 85 75 75 80 ) 68 55 75 T3eb
. 4 5y 65 90 85 90 B 55 YU 75 9u Toe2
5 66 70 9s 87 85 B85 Sy y5 64 U To el
6 70 75 85 77 71 75 67 81 66 U Tl e
. 7 ) 70 ) 86 76 90 18 S4 56 16 T7eb
) 100 65 90 90 BY 89 54 67 9u 97 B3l
v 77 70 92 79 865 76 76 86 1) S5 1945
1

U 65 v o7 64 75 67 34 1o - 15 6943

READY

ERIC 8
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Teacher Assistance
AVERG2

IOUKEM PEnEL=-COUnls WALT WHITMAN nenes» 7/6Y

110

nEM hEV1sED lu/70 8Y DAVID »0BIN - POLYTECH

12unEM

13uneM #1OGrAM SORTS AND AVERAGES FnOM 4 10 1U GRADES FOR JrP T0 35
14unkM sTUDENISe nEY ARE [ThHEN PRINIED QUle I'HE GaRDES MAY BE rFrOM
150EM TkES[I> On WUAHTERLY AVEHRAGES.

16U REM

170
18y
190

nkEM NOTE: Thk NUMBER OF GrADES PER SVUDENT TIMES ThE NUMBEA
REM OF oVUDENTS MUST NOT BEACEED 295.
nrEM

200EM THE GRADES ARE ENTErED IN Thk SAME OMDER FOR EACH TEST Ont
21UnEM QUARTER, FrOM STUDENT NUMBEXR ONE [0 TRE LAST IN THE CLASSe TnE
22UREM Pu0GIANM WILL SO0nT OUT AND AVERAGE THE GHADES FOit EACH STUDENI
23UREM SEPARATELYs IF A GrADE IS5 MISSOING FOu ANY OSTUDENT, A 4ERO MUST
240REM BE ENTERED. THESE WILL NOT BE AVEHAGED INe. IF YOU WANT [0 AVEKAGE
25UREM IN A 40 AS A GHADE, ENJEn A GHADE OF 1 INSTEAD. IT WILL NOT
2601EM AFFECT ThnE AVERAGE SIGNIFICANTLY.

270REM

285UREM nEMEMBER [0 ENTEx IHE SAME NUMBEK OF GRADES FOr EACh STUDENT IN
29U niM The OnbDEr PuESCKRIBED ABOVEe. IF Thls IS5 NOT DONEs, THE GRADES
JJUnkM AND AVERAGES WHICh ARE PRINTED OUT WILL NOT BE COR«ECT.

31UnENM

320PRINT' NUMBER OF STUDENTS IN CLASS 15 =--- '3

33U
340
350
360
370
380
390
400
41V
420
430
449

‘450

460
470
480
490
S00
510
52V
53V
540
550
56V
570
580

INPUT N

PHRINI "NUMBER OF GHRADES TO BE AVERAGED 15 ~--= *';
INPUT G

FOR I=1 [0 N*G

READ A

IF A=9%99 THEN 1020

NEAT 1

READ &

IF A<>999Y ThEN 1020

PRINT

PRINT

PRINT

PRINT “STUD«"," . GRADES"
PRINT * NO. (LAST COLUMN LISTS AVERAGES)"
RESTORE

FOx I=1 1TO0 N

PHINT I

GOsSUB 150

LET $=0

LET <=0

IF I=1 THEN 570

FOR J=1 TO I=1l

READ &

NEAT o

FOi K=! TO G

READ X

@ Copyright 1971, Polytechnic Institute of Brooklyn
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HYU
HIU
HUl
(41O
I3
BU 4
6UH
HU G
6uU Y
oJo
Uy
Tuu
11U
72U
YRIV]
74U
50
‘16U
710
Tvu
75
BUU
vlu
B2V
83U
v4u
[<3-10)
856U
B7Y
[e210)
oYu
YUuU
PAY
Y30
940
95U
96U
970

-1V

Yyyu

IF A<>U tnN Tz2u

DATA
bara
LDATA
Dara
LAara
DATA
DALA
IDI2YFRY
[SIS WY
pala
DalA

UsTUs 7259566570155 LUV 11560
HBU 269 TU 6L TU T2 TU» 6551V 1U
T9,8BU»85,90,95,85,85,9059200 7
69TV TH285,875 7728659051564
69527V 75,9089, 712 T78,89,0855°15
7S5,bUsBULBUSBES TS YU BY s T80T
T32TUs0U55,59567» 18554, 165 34
TH2 1526829V 95,07254267T2065 10
BUsYU95,T5264,66,86,90,Y0, 10
55169: TosYUsULUS 7629750500 1D
Yyyvy

LEL ¢=c+1

LET 35=35+a

PIINL A

GUoUb YUuu

IF A=G THEN 790
Fuit L=1 10 N-=l
KEAD A

NEAa Tl
NEAT
LET

L
I8

>5=5/(G=4)

PrINT INTCLU*5+s5)/10
RESTURE

NEAT
STOP

I

IF lI<lyu {nEN obu
GO0SUB vy9u

HE FUitn

GOsUB Yuvu

QE TUKN

IF a<lu THEN 940
IF A<luu ThEN 96U
nETUAN -

GOSUB Yuu

QETJuN

GOsSUB 990

nETURN

PRINT ** "3

r’r{l NT" 1) ;

lWiv oETURN

W20 PRINT '"CHECK YOUR DATA LINESe -10UR Enintlks DU NOT sHOW"
1030 PRINT "THE SAME NUMBER OF GHALES FOn EACH STUDENLW"
104V END

o9

Teacher Assistance
AVERG2
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FREQ

HESCRIPTION:

Ihis program prints a frequency distribution (bar graphs) of
trades, for a single test for cne or more classes, or [or several
tusts lor one stident.

600 DATA 25:3dt%5:40:45;50:55;60:65:70:75:80:85:90:95:100
601 DATA 35,40,45,50,85,60,6%,70,75,80,€5590,95

602 DATA 50,55,60,65,70,75,80,85,90

603 DATA 55»60,65:,70,75,80,85

604 DATA 60,65»70,75,80,85

605 DATA 65,70,75,80 -

606 DATA 65»,70,75,80

607 DATA 70,75

READY
RUN ’
GRADE FREQUENCY DISTRIBUTION (BAR GRAPH)

GRADE 1 S 10 15 a0 5 30
cecu= J4cmctronctoncoposcntecentnaunst
0 1

S 1

10 1

15 1

20 1

25 IxX

30 9 ¢

35 I1XX

40 IXX

45 IxXx

S0 IXXX

55 IXXXX

60 T XXXXX

65 IXRAKAHXXK -

70 - LRAAXKARAKX

75 3 AXAKXXAX

&0 T XARNKIKK

85 3 XXAXX

90 LXXX

95 1xx

100 1x

READY

@ Copyright 1971, Polytechnic Institute of Brooklyn
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FREQ

100REM PEREZs» WALT WHITMAN HeS.», REVISED 7/69

105 REM REVISED BY C.LOSIX 8-26~70

110REM

120REM THIS PROGRAM PRIWJTS A FREGUENCY DISTRIBUTION OF GRADES.
130REM ENTRIES ARE ROUNDED OFF TO THE NEAREST 5 AND INDIGATED ON A
140REM BAR GRAPHe IT MAY BE USED FOR A SINGLE TEST FOR ONE OR MORE
1S50REM CLASSES OR FOR SEVERAL TESTS FOR ONE STUDENTe THE PROGRAM 1S
160REM SET TO ACCEPT UP TO 150 GRADESe LINES 600-700 ARE SET ASIDE
170REM FOR DATA ENTRIESe THEY MAY BE ENTERED IN ANY SEQUENGE.

180REM
19CPRINT" . GRADE FREQUENCY DISTRIBUTION (BAR GRAPH)>"

200PRINT" ceeecccccvecccccccceanctecccccccaccncaaat
810PRINT

220PRINT“GRADE",™ 1 5 10 15 20 25 30"
230PRINT"eccee", " [4ecatecncteccctecccteccctannad!
240 DIM F(150),P(100)

250READF '

260 1 FF=9999 THEN290

270LETNsi+1

28060T0250

290RESTORE

292 IF N<=150 THEN 300

294 PRINT "RE-DIMENSION LINE 240« DELETE LINES 2925294,296+"
296 STOP

300FORI=1TON

: 310READF(1) |

{” . 320LETF(1)=54INT(F(1)/5445)

330NEXTI '

340FORI=1TON

350FORP=0TO 100 STEPS

3601FP=F (1) THEN380

370NEXTP

380LETP(P)wP(P)+1]

390NEXTI

AQOPRINT* 0%,*1*

410FORP=ST0100STEPS

A20PRINTP,"1"3

4301FP(P)>= 1 THEN4 &0

440 PRINT * *

45060T 0500

460FORL=1TOP(P)

- 4T0PRINT"X"}

480NEXTL

490 PRINT ™ *

SOONEXTF

600REM BEGIN DATA ENTRIES HERE. TYPE - 600 DATA 1,2,3, ETC.
70 1DATA9999 T

999END




DESCRIPTION:

T his program is useful in determining tke grade of an
examination consisting of several examples, By inputing the number
of incorrect answers, the corresponding grade in percent and
the number of correct answers,

NUMBER OF QUESTIONS IN THIS TEST IS ? 15

NUMBER NUMBER
WRONG GRADE RIGHT
0 100 18

1 93 14

2 87 13 .
3 80 19

a 73 1

00 0000000 00000000000000000COC0CBCBOCROOTOTS
5 67 10

6 60 9

7 53 8

8 a7 7

9 40 6
000000000 CT0000000OCOCOCSIOCEOODNOONOEONOEONOSIOONEOES
10 33 5

11 27 A

12 20 3

13 13 8

14 7 }

15

o 0.

0 Copyright 1971, Polytechnic Institute of Brooklyn
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CRADEL

100REM PEREZ~COURT» WALT WHITMAN H.S5., REVISED 8/69

105 REM REVISED BY C.LOSIK £+-86-70

110REM

120REM THIS PROGRAM PRINTS OUT THE GRADES OF STUDENTS, IN PERCENTAGES.,
130REM NEXT TO THE NUMBER OF QUESTIONS MISSED ON A TEST AND THE
140REM NUMBER ANSWERED CORRECTLY. WHEN THE QUFSTION MARK APPEARS » TYPE
1SOREM IN THE NUMBER OF QUESTIONS ON THE TEST AND HIT THE RETURN XEY.
160REM A '

1 70PRINT"NUMBER OF QUESTIONS IN THIS TEST IS *3

180INPUTA '

190PRINT

200PRINT'NUMBER . NUMBER"'

210PRINT" WRONG GRADE RIGHT*

S20PRINT"»ew==- ——e- bl L L

830FORX=0TOA

Q40LETZ=Z+}

SSOLETG=INTC((100~-¢(X*100/A))+¢.5)

2601FG<0THEN330

270PRINTX,»Gs (A-X)

280 l1FZ=5THENJ300

290NEXTX

895 GO TO 330

woPRINT“o..oooooo..oooooooo.....o....oo..."

310LETZ=0

320@0T0E%90

330END



Teacher Assistance
IT EM1

DESCRIPTION:

T hi- program counts and priats the number of time-
cucstion- are missed on a test.

600 DATA 15253+4+5+253+5+6570809510,75859,11,13,14,155,10,13,15510
RUN

ITEM ANALYS!S

NUMBER OF QUESTIONS IN THE TEST 1S? 15

QUESTION NUNBER OF TIMES MISSED

1 i

2 :

3 4

4 1

S -]

6 1

7 L

8 8

9 8

10 3

11 1

12 0

13 3

14 1

15 8
READY

10
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Teacher Assistance
ITEML

100REM PEREZ-COURT» WALT WHITMAN HeS.» REVISED 7/69
105 REM REViISED BY C.LOSIK 8-86-70
110REM
120REM PROGRAM COUNTS AND PRINTS NUMBER OF TIMES QUESTIONS AHE MISSED ON
130REM A TEST. THE NUMBERS OF THE QUESTIONS MISSED ARE ENTERED ON DATA
140REM LINES 600-700. UP TO 300 ITEMS MAY BE ENTERED IN ANY ORDER.
1SOREM YOU M1 GHT » FOR EXAMPLE, FEED IN THE NUMBERS OF THE WQUESTIONS
160REM NISSED BY ONE STUDENT» GO ON TO THE NEXT STUDENT» ETC., UNTIL ALL
170UREM QUESTIONS MISSED BY A CLASS DR ALL CLASSES HAVE BEEN ENTERED.
180 REM
185 REM
190 PRINT ** ","ITEM ANALYSIS"

- mo PRINT LU L - ot
205 PRINT
210DIMP(€200)
220 READX
2301FX=9999 THEN260
240LETN=N+1
250G0T0220
260 RESTGRE
262 IF N<=200 THEN 268
264 PRINT "RE-DIMENSION THE ARRAY. DELETE LINES 262,264,866."
266 STOP
268 PRINT "“NUMBER OF QUESTIONS IN THE TEST IS"}
270 INPUTQ
872 PRINT

( 274 PRINT "QUESTION'"," NUMBER OF TIMES MISSED"
276 PRINT "“--"--"'" Y N L L L L L T
280FORI=1TON
290READX

. J00FORP«1TOQ

3101FP=XTHEN330
320NEXTP
330LETP(P)=P(P)+]
340NEXTI
3SOFORP=1TOQ
360 PRINT * "p "L,P(P)
39ONEXTP .
%?DAD?:l;g;;Zo304:502:30506:703:9:1007:8:9:11:13:154015010013015510
999END

11
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1TEM2

DESCRIPTION:

This program will aum item analysis for up to five classes.
Question numbers and number of students missing will each be printed
out, as well as a validity based on between 30 and 70 percent of the
students answering that question correctly.

600 NDATA 15553,6525125,3,85453565103513,5
601 DATA 3,5525452525755,10545354512,14,3
2 DAACTA ":;3:2:5:“:2:5:5:]”:112:9:lﬂ:la:l
€13 DATAH ’.:3’.;;1':3911014:4:6:3:l:6:1ﬂ:l|:l
LN

AR-15-69

CUMULATIVE ITEM ANALYSIS

NUMRFR OF OUFSTIOMS IN TEST IS ---?15
NUMRES IF CLASSES ENTERED IS ~--24
NUMRBER OF STUDENTS TAKING TEST IS ---2?6M

* VALID=BEILEEN 3¢ AND 73 PER CENT ANSWERED QUESTIUN CORRECTLY

NUESTTINS CLASSES

} 2 3 4 5 t0TAL MISSED
1 t 3 ] 2
2 b] E) 3 2 ts
1 3 2 2, t b
o 6 4 -} 3 18  * vaLlIDp
5 2 2 7] 1 5
6 } 2 2 [ 5
7 b} 7 5 4 21 * VALID
“ 3 5 5 4 17
Q 1 1y [ X8 é 34 % vaLLID
| B 4 4 } 3 12
11 3 3 2 1 9
12 [} a 9 6 25 % VALID
13 10 12 14 1 746
14 13 1a tag it 52
15 5 3 1 1 16
Reany

12
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Teacher Assistance
ITEM2

1R0IFM COURTs GeMoys WALT WHITMAN H.S.» REVISED 8/69

110~FA

1207K1M PRUGRAM SUMS ITEM ANALYSES FOr UP TO 5 CLASSES. QUESTIUN

13CREM NIJMBERS AND NUMBER OF STUDENTS MISSING EACH W!LL BE PRINTED OUT
144RFw AS§ GELL AS A VALIDITY BASED ON BETWEEN 3¢ AMD 7% PERCEN1 OF 1HE
15KFM STUNDENTS ANSWERING THAT QUESTION CORRECTLY. THIS MAY RE RY=-PASSED
16@PEM BY TYPING IN 999 FOR tHUMBER OF STUDENTS TAKING TFST.

177PEM ’

1A FM

1900EY DATA LINES 690-700 HAVF BEEN SET ASIDE FOK ENTRIES. A NUMBEK
240=EM MUST BE FNTERED FOR EACH QUESTION, IN SEQUENCE, FOR EACH CLASS.
51AREM 1F N STUDENT MISSED A PARTTCULAKR QUESTION, ENTER 2 (ZFRO). IT
209REM WOULD BE WISE TO BEGIN ENTRIES OF A NEW CLASS ON A NEW DATA
24AREM LINE FOR EASIFR VERIFICATION SHOULD AN ERROR OCCUR.

2A0REM

250DIMACSA),BC51) 5 C(58),5(528),EL(50)

26ALETS=w ,
PTAPRINT ! CUMULATIVE ITEM ANALYSIS"
SHSPR TN N RS- --—-— -t
P9APRINT

3AMPRINT"NUMBER OF QUESTIONS IN TEST IS ~-=-="3
319INPUTY :
32OPRINT"NUMRER OF CLASSES ENTERED IS =+='3
33D INPUTN

R4ATFN<1 THENT 90

3SATFN>STHENT9Y

J6OPRINTYNUMRER )F STUDENTS TAKING TFES1 IS ~--'3
ITAINPUTR .

ARAREADX

39MIFX=9999 THENA420

ONLETS=S+1

41W60TU3HD

LARESTORE

430 IF S=OXNTHEN 450

44 G0SUBSAYS

450LETT1=0

26AFORI=1TOO

4T0READACT)

4RANEXTI

490GO0SURT6H

SAAFORI=1TOO

SIAREADB(I)

S2ANEXTI

53AGOSURTAA

S4AFORI=1TOO

SSMREANC(I)

S6ANEXTI

STAGOSURT6H

SEAFORI=1TOA

S9AREADNCI) 4

S92NEXTI '

6AOREM BEGIN YOUR DATA ENTRIES HERF. TYPE ~ 68@ DATA 1,2,3, ETC.
791DATA9999

712GOSUB760

72BFORI=1T00
73BREADECI)

T4ONEXTI

75AGOSUB760 .
T6ALETT1=T141 13
77AIFT1=NTHEINSSO

78@RETURN ‘ o _—
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T9@”RINT"PROGRAM WILL ANALIZE FROM 1| TO 5 CLMSESES ONLY." ‘Teacher Assista-ce
MAGCTO330 - ITEM2

BISPRINT

S81APRINT''THERE MUST BE OME NUMBER ENTERED FOR:ZBN QUESTIGN FOR EACH"
82PPRINT"CLASS. REMEMBER, A ZERO 1S ENTERED TF Wl SBUIDENT MISSED "

83MPRINT*A PARTICULAR QUESTION. CHECK YOGUR DATA 1LimuES. j""
84nGOTO 1399 o _ i )
850 1FR=999THENS8A s
B6APRINT

87APKRINT"# VALID=BETWEEN 3@ AND 70 PER CENT ANSWERED QUESTION CORRECTLY"

BROPRINT

BOAPRINT"QUESTIONS," CLASSES™

%ﬂPR!NT""‘""-""." - o ame

IAPRINT' ", 1 2 3 4 5 TOTAL MISSED"

92”PRINT" L P ] PO |

93AFORJ=1TOQ

94AAPRINTJ»

95QLETZ=A¢J)

96AGOSIR] 320

9706053160
9BHIFT>INTCCa T#RY+0+ 5) THEN 1020
990 IF T<INTC (o 3%R)++ 5) THEN1020
1AAAPRINT* VALID"

17 19GOTO1730 i
1A2@PRINT . :
1730LETT=0 : !
10 AANEXTJ

1ASAGOTO1390 . :
106ALETT=6¢J) . !
1ATATFN>1 THEN1130 :
10RAFORI=1TN(S-N)

1290PRINT" "3

110ANFEXTT

111APRINTTS

11896070980

113ALETZ=RtD)

1140GOSUR1320

1159LETT=T+3 (D)

116ATFN>2THEN] 180

11 76G0TO1 ARH : -
1KALETZ=CCJ) {
1190GASUR1320 . B
1200LETT=T+C¢J)

121MTFN>3THEN1230

1P206G3TO1 078

1235LETZ=D¢ D)

1240GOSU3 1320 ] ;
125ALETT=T+N () ’ i
1262TFN>ATHEN 1280 ;
127060 T 1 4K0

12RALETZ=0¢.J)

1291GNSHR1 320

13MBLFTT=T+EC.))

131960T01113

1320PRTNTZ3

133A1FZ>99THEN1380

134A1FZ>9THFN1378

13SAIFZ>=-1THEN1360

136APRINT" *3 ) -
137APRINT® *; :

138ARETURN .

1390END 14

S

@ Copyright 1971, Polytechnic Institute of Brooklyn
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DISCIPLINE LACHLR ASSISTANCE

SUBJECT LABOFRATORY DATA

( e PROGRAM NAME STAT

DESCRIPTION:

This program treats class sets of laboratory data statistically.
Aside from a table of experimental values with errors and percent
errors, the teacher has a choice of experimental value distribution
with bar graph, ranking by percent error, ranking by experimental
value, mean deviation, and standard deviation.

¢ OBJECTIVES:

A. To make percent error in experiments more< meaningful.

B. To increase competitive spirit in the laboratory due to ranking
portion of statistical analysis.

C. To provide a basis for further discussicn of laboratory data and
techniques.

PRELIMINARY PREPARATION:

Ve ) This program is not generally for student use,

DISCUSSION:

Often a teacher is forced to work with some arbitrary percent
error scale for marking purposes. With a statistical aralysis of the
laboratory results, a realistic scale can easily be developed.

Also, it 18 often desireable to discuss the class results but
without a statistical analysis this usually turns ont to be rather shallow.
The analysis ean now be obtained in the few minutes it takes the students
to clean their equipment and put it away.

It may be helpful to discuss a few of the ways in which the
teacher can input data. First, the teacher may simply call up the program
. and then either he or his students can input the data as the experiments
are finished, Next, with the teletype unit on local, a tape can be made
and the analysis can be made at any convenient time. With tapes a
teacher can do a statistical analysis of his classes separately vr as a
group as long as each student gets a different student number.

15!

o fos
}
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Teacher Assistance
STAT

THIS PRAOGRAmM WILL DN THE FOLLOWING:
1« PRINT nUT A TARLE NF EXPERIMENTAL VALUES, ERRNORS»
AND PERCENT ERRORS INCLUDING AVERAGES FOR ALL.
2e GIVE YOU A CHNICE OF ALL OF THE FOLLOWING:
CHOICE 1 -~ EXPERIMENTAL VALUE DISTRIRUTION
INCLUDING A RAR GRAPH

CHATCE 2 - RANKING BRY PERCENT ERRNR
CHNICE 3 - RANKING BY EXPERIMENTAL VALUE
CHOICE 4 -~ OTHER INFORMATION

CHOICE S ~ ALL OF THE ABOVE CHOICES
CHOICE 6 - FENDS PROGRAM

INSTRUCTIONS
1« LINES 1082 TO 11m HAVE BEEN KESERVED FOR DATA.
2« NOTE: THE FIRST DATA LINE MUST ALWAYS RE Na. 100
AND LINE 141 MUST ALWAYS BE USED.
3. THERE 1S RINM FOR DATA FOR A MAXIMUM OF &8 STUDENTS.
4s TNPHT SHAMN.D RE IN THE FORM:
179 DATA STUDENT NO., VALUE, STUDENT NO., VALUE, ETC..
Se STUDENT NIUMRERS MUST RANGE FROM 1-60.
6. OLD DATA IS ERASED RY INPUTING NEW DATA WITH THE SAME
i.LINE NUMBERS DURING SURSEQUENT RUNS.
7. TF THE FIRST RUN RENUIRES DATA LINES 18#-11P AND THE
SEGOND RIN REQUIRES LINES 1@A-1a9, LINE 112 1S TYPED
TN Tn FERASE QLD DATA IN THAT LINE.
Re NEVER TYPE SAVE DURING THE RUN NF ANY PART OF THIS

PROGRAM. v,.)

TIME: 3 SECS.

e,

TAPF.
READY.

108 DATA ',:37-R:.°:3R-6:3:39-7:4)37.‘7:513“-0:6:40]-6:7:4'-R38337-6:9J
171 DATA 39.551M,40¢ 15115396R5125394451353504514533.9,15542.05165,39 6
102 DATA 17,3R.7,18,37.651953Re5,20,40. 1

RUN
WATT.

N

A
84 .

i
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leacher Assistance
STAT

WHAT TS THE TNTAL NN. NF STUDENTS AND THE CALC. VALUE??24,39.7
NATA LISTED RY STUDENT NUMRER
STUNENT NO. VALUE ERROR PERCENT ERROR
1 37.R =12 i 3.07692
2 3%. 6 - d : 1. 02564 2
3 , 39.7 : o7 1. 79487
4 37.9 . -1.1 2.82051
5 3R -1 2.5641 -
6 AR, 6 1.6 4414256
7 41.8 2.8 7.17949
] 7.4 1.4 3.58974
9 39.5 .5 1. 28245
10 47, 1 f1e1 2,R2051
1 39. R R 2.05128
12 39.4 el 1.02564
13 35. 4 =3.6 9.23m77
14 33.9 -S5.1 v 13.%769
1% 42 3 ’ Te. A923 1%
16 39.6 ob 1.53846
'7 3807 -.3 076923'
18 3746 -1.4 3.58974
19 3RS -5 1. 28205
20 40,1 1.1 2.72051
THE. ARITHMETIC MEAN [AVERAGE) 1S 3R.R3
THE AVERAGE ERROR [ABSNLUTE]) 1S 1. 43
THE AVERAGE PERCFNT ERRNR 1S 3. 66667
DO YOU DESIRE ADDITIONAL INFORMATION ? IF SG, TYPE
TN THE NUMRER OF YOUR CHOICF.?5
FOR THE DISTRIRUTION., WHAT LNWER LIMIT, UPPER LIMIT,
AND STEP DO YOU DESIRE ?735,42:5,+5
EXPERIMENTAL VALUE DISTRIRUTINN
FROM TO LESS THAN NO . BAR GRAPH
] 35 1 * I
35 35.5 1 *
355 36 7]
36 36.5 [
36.5 a7 (/]
37 37.5 (]
37.5 3R 4 TS
38 38. 5 1 *
3R.S 39 3 TRk
39 39.5 1 *
.39.5 40 4 o okok A
an 4% 5 2 ok
a40. S a1 1 *
at 41.5 ] -
41.5 42 ) I *
42 - 4245 1 *
42.5 INFINITY o :



Teacher Assistance

STAT

RANKING RY PERGENT ERROR gn)
DANK STUDENT N0« PERCENT ERRNR

1 17 « 769231

2 12 1.7%2564

3 2 102564

4 9 1. 2R205

5 19 1.28205.

6 16 1+ 53846

7 3 179487

] 11 2.m5128 .
9 S 2.5641

12 10 2.82251

11 20 2.82051

i2 4 2.R20A51 ¢
13 1 3.M7692

14 ] 3.58974

15 1R 3.58974

16 A 44 10256

17 7 7417949

1R 15 7.69231

19 13 9.23077

o2n 14 13.0769

RANKING RY EXPERIMFENTAL VALUE

....... AY EXPERIMFNTAN vaLuE {::)

RANK STUDENT NO. EXPER. VALUE

1 14 33.9

2 13 . 35. 4 .
3 ] 37.6

4 1R .37+ 6

5 1 37.8

6 4 379

7 5 _ 3s

8] 19 38.5

9 2 3R+ 6

1A 17 38.7

11 12 9.4

12 9 39.5 .
13 16 39.6 *
14 3 39.7

15 11 398

14 10 4. 1 ' . g
17 20 40, 1 :

18 6 40. 6

19 7 41.8

2n 1S 42

OTHER INFORMATION

THE MEDIAN VALUE 1S 38.7 |
THE LGWEST VALUE 1S 33.9
THE HIGHEST VALUE IS 42
THE MEAN DEVIATION CAVERAGE DEVIATIONJ IS 13
THE STANDARD DEVIATION IS 1.87776
THIS G@NCLUDES THE RUN.
O - ‘ TNALE G
ERIC ‘ . .».8'16:3,

Aruitoxt provided by Eic:



et s,

Teacher Assistance
STAT

LREMH . DORFMAN: P 1B, 8/1 /69
2 REM STATISTICAL ANALYSIS OF LABOHATORY DATA
100 GO TO 1750
101 DATA U
16UDIMACSU) s RCSVD , Y (500, WS0)
170DIMQ(SU)
180LETY (V) =0
: 190FORI=1 TO 50
| 200LETACI)=0
- 210LETR(I)=0
220LETY(1)=0
230LETW(I)=0
24ULETA( 1) =0
250NEXTI
26ULETAY=0
ZTULETAE=0
28OLETP =0
290LETV=0
3UOLETC=0
310 PRINT "WHAT IS THE TOTAL NOe« OF STUPENTS AND THE CALC. VALUE"}
320 INPUTB, K ‘ ‘
330  PRINT
340FORI=1TOB
350READRCI),ACI)
360NEXT1
_ 370 PRINT "DATA LISTED BY STUDENY NUMBER"
(j ) 380 PRINT "eeee eveese e cccecce cccawad
390PRINT _
400 PRINT" STUDENT NO«","VALUE",“ERHOR",“PERGENT ERROR"
410 PRINT
420FORI=1TOB
‘ 430LETZ=AC1) =K
| 440LETA8=AB+ABS(Z) /B
450LETP=P+A(1)/B
460LETW(I )= (ABS(Z/K))*100
470LETA9=A9+W(1)/B
480 PRINT RCID,AC1),4,wC1)
490NEXTI
S00PRINT '
510 PRINT “THE ARITHMETIC MEAN (AVERAGE) IS  "iP
520 PRINT “THE AVERAGE ERROR (ABSOLUTE) IS  "3A8
530 PRINT “THE AVERAGE PERCENT ERROR IS “3A9
S40PRINT
SS50PRINT
560 PRINT " DO YOU DESIRE ADDITIONAL INFQRMATION ? iF S0» TYPE"
570 PRINT " IN THE NUMBER OF YOUR CHOICE."’
580 INPUTN
590 IFN=2THEN1010

19




Teacher Assistance
STAT

600 iFN=3THEN1200

6101FN=4THENL1490

620 IFN=6THEN1 730

630PRINT

640 PRINT “FOH THE DISTRIBUTION, WHAT LOWER LIMIT, UPPER LIMIT,"
650 PRINT 'AND STEP DO YOU DESIRE "3

660INPUTE,F»G

670PRINT

6B0PRINT .

690 PRINT "EXPERIMENTAL VALUE D1STHIBGTION"

700 PRINT N ecorscnscncens csosee sswescacscscee?

710PRINT

720FORI=1TOB

730LETM=0

7401FAC1 ) >=FTHENS50
7501FACI)>=ETHEN770

760LETY(0)=Y(0)+1
770FORJ=ETO(F=6) STEPG

TYOLETM=M+1

7901FACI) >»JTHENSE10

800GOTO830

B10IFACI)>=(J+G)THENE30
S20LETY(M)=Y(M) +1

€30NEXTJ

B40GOTOH60

SSOLETY(25)=Y(25)+1

860NEXTI

870LETM=1

880 PRINT “FROM","TO LESS THAN" “ NO+",*" BAR GRAPHY
861 PRINT .

662 PRINT 0sE>YC0)»

890LETAS=Y(0)

900G0SUBZ2000

910FORJ=ETO(F~G) STEPG

920 PRINT JasJ+GsY(M)»

930LETAS=Y (M)

940 GG SUB2000

9SOLETM=M+1’ ‘ .
960NEXTJ

970 PRINT Fs"INFINITY",Y(25),
9BOLETAS=Y(25)

990 G0SUB2000

10001 FN=1 THENS 40

1010PRINT

1020PRINT

1030 PRINT “RANKING BY PERCENT ERROR"
1040 PRINT "eewecee va cccccce =c=ea®
1050PRINT

1060 PRINT "RANK","STUDENT NO-“:"PERGENT ERROR"
10 70PRINT

1080FORS=1TOB

1090LETT=1E25
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STAT

1100FORI=1TOB

1110IFWCI y>=TTHEN1140
1120LETT=WC1)

1130LETV=I

1140NEXTI
11SUPRINTS» Vs WCV)
1160LETW(V)=1E25

11 TONEXTS

1180PRINT

1190 IFN=2THENS40
1200PRINT

1210PRINT

1220PRINT

1230 PRINT “RANKING BY EXPERIMENTAL VALUE"
1240 PRINT "==ss=ve =a wccccccacens acaaa®
1250PRINT . ‘

1260 PRINT* RANK'"."STUDENT NO.","EXPERe VALUE"
1261 PRINT

1270F0R5=1T0B
1260LETT=1E25
1290FORI=1TOB
lSOOIFA(l)>=TTHEN1330
1310LETT=ACI)

1320LETV=I

1330NEXTI

1340PRINTS» VsACUY
1350LETQCS)=ACW)
1360LETACV)=1E25
1370NEXTS

13B0LETF=0

1390LETG7=B/2
1400FORI=1T031
14101FG7=1THEN1470
1420NEXTI
1430LETZ2=INT(G7)
1440LETZ4=INTC(GT+1)
1450LETF=CQCZ2)+QCZ4))/2
1460G0T01540 ,

1470LETF=(€QCG7))
‘14801 FN=3THENS40

1490PRINT.

1S00PRINT :

1510 PRINT "OTHER INFORMATION"

1520 PRINT "eecee cccccccacca®

1S30PRINT -

1540 PRINT “THE MEDIAN VALUE S ";F
1550 PRINT "THE LOWEST VALUE IS "3a(1)
1560 PRINT “THE HIGHEST VALUE IS "3W(B)
157T0LETM=0

1S80LETP9=F

1590FORI=1TOB -
1600LETP3=Q(1)-P9 v .
1610LETM=M+P3

1620NEXTI
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STAT
»

1630LETM 7s1/B - .

1640 PRINT "THE MEAN DEVIATION (AVERAGE DEVIATION) IS"M7

1650 LETM=0

1660FORI=1TOB

16 70LETP3=CQC¢1)=P9) 12

1650 LETM=M+P3

1690NEXTI

1700LETM7=SQR(M/B)

1710 PRINT "THE STANDARD DEVIATION 1S"M7

1720 IFN=4THENS40

1730 PRINT " THIS CONCLUDES THE RUN." .

1740STOP

1750 PRINT" THIS PROGRAM WILL DO THE FOLLOWING:"

1760 PRINT" 1+ PRINT OUT A TABLE OF EXPERIMENTAL VALUES», ERRORS."

1770 PRINT" AND PERCENT ERRORS INCLUDING AVERAGES FOH ALL." -

1780 PRINT" 2. GIVE YOU A CHOICE OF ALL OF THE FOLLOWING3™

1790 PRINT" CHOICE 1| - EXPERIMENTAL VALUE DISTRIBUTION"

1791 PRINT" INCLUDING A BAR GRAPH"

1800 PRINT" CHOICE 2 - HANKING BY PERCENT ERROR"

18610 PRINT" CHOICE 3 - RANKING BY EXPERIMENTAL VALUE"

18620 PRINT" CHOICE 4 - OTHER INFORMATION"

1830 PRINT" CHOICE 5 - ALL OF THE ABOVE CHOICES"

1640 PRINT" CHOICE 6 - ENDS PROGRAM"

1650 PHINT" INSTRUCTIONS"

1860 PRINT" 1. LINES 100 TO 159 HAVE BEEN RESERVED FOR DATA."
1870 PRINT 2. NOTEs THE FIRST DATA LINE MUST ALWAYS BE NO. 100"

1871 PRINT" AND LINE 101 MUST ALWAYS ‘BE USED."

1880 PRINT"™ 3. THERE IS ROOM FOR DATA FOR A MAXIMUM OF 50 STUDENTS." i ;)
i890 PRINT"™ 4. INPUT SHOULD BE IN THE FORM:" ) !
1900 PRINT" 100 DATA STUDENT NO.» VALUE,» STUDENT NOes» VALUE, ETCes"

1910 PRINT" 5. STUDENT NUMBERS MUST RANGE FHOM 1-50."
1920 PRINT" 6+ OLD DATA 15 ERASED BY INPUTING NEW DATA WITH THE SAME"

1930 PRINT" LINE NUMBERS DURING SUBSFQUENT RUNS.'
1940 PRINT" 7. IF THE FIRST RUN REQUIRES DATA LINES 100-110 AND THE"
1950 PRINT" SECOND RUN HEWUIRES LINES 100-109» LINE 110 IS TYPED"
1960 PRINT" IN TO ERASE OLD DATA IN THAT LINE.'"’

1970 PRINT" 8. NEVER TYPE SAVE DURING THE RUN OF ANY PART OF THIS"
1980 PRINT" PHOGRAM."

1990PRINT

19955TOP

1996FOR I=1 TO AS

199 TPRINT" %3 '

1998NEXTI "
1999PRINT :
2000RETURN
200 1END
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leacher Assistance
STATAL

(_,} DESCRIMTION:

This program will find the mean, med:.an, and deviati on of a
set of numbers.

MEAN, MEDIAN, AND DEVIATION OF A SET OF NUMBERS.

ENTER YOUR NUMBIERS IN PATA STATEMENTS ON LINES
1000 - 2000+ FOR EXA!NPLE, YOU MIGHT TYPL 3

1000 DATA 1,82,3,4 ETC. (YOUR DATA GOES HERE!)
YHEN YOUR DATA HAS BEEN ENTERED, TYPE @

1 GO TO 300
RUN

THEN RELAX WHILE THE MACHINE GRINDS OUT THE ANSVERS.
IF AN °*0UT OF DATA® APPEARS, ADJUST LINE 295.

READY
1000 DATA 244,158,118,25198,10,314,160,18,36

1 GO TO 300
=

THESE ARE YOUR NUMBERS ¢ .
844 188 112 8 198 10 314 160 18 38

THESE ABI‘YOUR NUNBERS (RIMHEST TO LOWEST? 3
314 844 198 183 160 112 38 18 10 @8

NUMBER OF VALUKS 1S 10 .

SUM OF THE VALUES 1S 1878

. THE MEAN VALUE 1S 127.8

- THE MEDIAN VALUE 15 136

THE STASDARD DEVIATION 1S 208.8797

. FOR ANOTHER RUN, RE~ENTER DATA ON LINES
» . 1000. = ‘2000, TAKING CARE TO ELIMINATE OLD DATA *
: BY TYPING THOSE LINE NUHBERS WHICH YOU DO NOT USI AGALINS
THIN 'I'YPE 'BUN' ’
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ERIC

A FuiToxt Provided by ERIC

100
{10
120
130
140
150
160

17
172
173
174
180

210

235

Teacher Assistance
STATAL

REM CHARLES M. LOSIK, BKLYN POLY, MEZAN=-MEDIAN-DEVIATION
REM (¢7-66 IN FORTRAN 13> 3 (B~26=7C IN BASIC)
REM YOU PUT YOUR NUMBERS IN DATA STATEMENTS AND
REM YOU GET WHAT YOU PAY FORe.
PRINT " ","MEAN, MEDIAN, AND DEVIATION OF A SET OF NUMBERS.™
PRINT ) . '
PRINT * ENTER YOUR NUMBERS IN DATA STATEMENTS ON LINES"
PRINT * 1000 - 3000. FOR EXAMPLE, YOU MIGAT TYPE i°
PRINT
PRINT * ","1000 DATA 1.,2,3,4 ETCe (YOUR DATA GOES HERE} )™
PRINT .
PRINT ™ VHEN YOUR DATA HAS BEEN ENTERED, TYPE "
PRINT )
PRINT " “,"1 GO TO 300"
PRINT " ™,“RUN"
PRINT
PRINT * THEN RELAX WHILE THE MACHINE GRINDS OUT THE ANSVWERS."
PRINT ' IF AN °'0UT OF DATA’ APPEARS, ADJUST LINE 895."

REM A(1) ARE THE NUMBERS, S 15 THEIR SUM.
REM S8 IS THE SUM OF THEIR SQUARES.

REM WARNING! DATA ON LINES 959 AND 2001 MAY NOT BE
REN .USED AS ONE OF YOUR NUMBERS.

REM IF THEY ARE, SIMPLY CHANGE 999 AND 8001.

DIM AC100) ’
PRINT
PRINT * THESE ARE YOUR NUMSERS 1"

LET i = |

READ £

LET § = O

LET S2 = 0

READ A(D)

IF E = A(]l) THEN 370

PRINT ACI) 3

LET S = § + ACD)

LET S8 = S8 ¢ ACI) » ACI)

LET I = ] + )

GC TO 320

LET Ns=s] -1}
PRINT
PRINT

REM ssunkx BUBBLE SORT %#si%

PRINT ™ THESE ARE YOUR NUMBERS (HIGHEST T0 I-DUIS‘I') [ Lad
FOR I = } TON - 1 .
FOR J =] « 1 TON

IF ACI) » ACJY THEN 460

LET T = ACI?
LET AClL) = ACD)
LET ACJ) = T
NEXT J

PRINT ACI) 3
NEXT 1

PRINT ACND
PRINT

‘BRINT

PRINT " NUMBER OF VALUES 15" 3 N
PRINT " SUM OF THE VALUZS IS" 3 S
PRINT * THE MEAN VALUE IS" 3 S / H
BRINT " THE MEDIAN VALUE IS™ 3
iFN/72 < INT'CN/ 2 ) THEN 570
PRINT & ACN/R) « ACC+R)I8)7) / 8
60 TO 600 . :

. PRINT ACCN+1)/8) '
'PRINT * THE smunm n:vunou xs"J saR ¢ u*sawscs A

PRINT

SPRINT -
PRINT * FOB mrm Bmla ﬂl-lﬂ"lﬂ DATA 0N LINES”
-‘PRIN‘I‘- " 1000 ='8000, TAKING CARK.TO ll.llllﬂt\l‘l OLD MTA"




